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TO PEACE, THROUGH VICTORY. AIDED BY ELECTRICAL WAYS 











The wide experience of Belden Wire Engi- 
neers with all types of coil winding jobs is 


especially valuable, today, 
to manufacturers engaged in 
wartime production. 

If your engineers or pro- 
duction men are confronted 
with a new problem in coil 
winding, or if they would 
like to get the best advice on 
the correct wire sizes and 
tolerances to meet unusual 
specifications, the Belden 
Wire Service is available 
without obligation. A Belden 
Wire Engineer will gladly 





Belden Softness Tester for check- 


ing softness of magnet wires. 





When you run into a magnet wire problem, 
send for Belden Wire Engineering Service 


visit your plant to check your winding 
machines or to give advice on winding 


machines, dereelers, coil im- 
pregnation, or coil finishing. 

There are a number of 
simple tests, developed by 
Belden Engineers, for check- 
ing the quality of incoming 
wire shipments. Every up- 
to-date winding department 
should be familiar with these 
magnet wire tests. 

Belden Wire Engineering 
Service is solving many war- 
time wire problems. Itis avail- 
able to you for the asking. 


Belden Manufacturing Co., 4633 W. Van Buren St., Chicago 
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Belden Magnet Wires 
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FRICTION can stop anything 

Even a war. 

Especially this war, mechanized as it is to an 
almost incredible degree. 





Take away a certain anti-friction device— 
and the greatest war machine we have ever faced 
would soon grind to a permanent stop. 


rn Take away anti-friction bearings—and not only 

" f the tools of war, but the machines which make 
these tools of war would shortly become 

> so much scrap. 


UNFORTUNATELY, we are not yet able to do this. 
But in the field of anti-friction bearings—as in other fields 
—we are steadily out-producing our enemies, 


Before bombs dropped at Pearl Harbor, 

NEW DEPARTURE was the world’s largest producer 
of ball bearings ... now it has a major 
responsibility in the ball bearing war program. 


NEW DEPARTURE - DIVISION OF GENERAL MOTORS - BRISTOL, CONNECTICUT 
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Nothing rolls like a ball 


New Depariinre 





THE FORGED TEEL BEARING 
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Both these favorites are unit assemblies. Thus cables can be inserted 
easier and quicker . . . and there are no extra parts to loosen or lose. 
This feature assures a stronger, more efficient connection, too. Both 
are furnished with tongues blank, or drilled as required. 


The Scrulug provides extreme compactness, with high mechanical 
strength. Only 4 sizes are required to accommodate cables rang- 
ing from #4 to #200. . . or from #14 to 4/0 strand. 


The Qiklug also provides extreme compactness, and is equipped 
with an oversize stud to eliminate all danger of stripping or distor- 
tion when tightening. And only 11 sizes of the standard Qiklug 
are necessary for cables ranging from *3 to 2000 mem. Also 
supplied in variations to meet all connector needs. 


Catalog giving complete information on these and other time-saving, 
cost-cutting Burndy connectors gladly sent on request. 


BURNDY ENGINEERING CO., INC. 
107 Eastern Boulevard * New York 54, N.Y. 


ELECTRICAL MANUFACTURING, published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York 20, N. Y. Accepted under the Act of 
lune 5, 1934, at Philadelphia, Pa. authorized July 20th, 1934, Vol. 32 No. 2. 
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Long, uninterrupted service is called for 
in a capacitor and to fulfill that require- 
ment three things are necessary:—inten- 
sive experience... advanced engineering 
... rigid production standards. This 
combination has given Tobe Capacitors 
a proud record, with almost complete ab- 
sence of “returns.” 

The Tobe Oil-Mite Capacitor, shown 


LONG LIFE 


CHARACTERISTICS OF TOBE OIL-MITE CAPACITORS 


STANDARD CAPACITY TOLERANCE. = 10% 


TEST VOLTAGE Twice D.C. rating 
SHUNT RESISTANCE ........... .05 to 0.1 mfd. 20,000 megohms. .25 to 0:5 mfd. 


12,000 megohms.1.0 to 2.0 mfd. 12,000 megohms 


IN 68s S uP FG hs ecrsenexa .05 mfd. to 2.0 mfd. 600 V.D.C. .05 mfd. to 
1.0 mfd. 1,000 V.D.C. 
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here, has consistently lived up to an 
established reputation for long life. This 
capacitor, impregnated and filled with 
mineral oil, is most carefully made and 
most conservatively rated. It is perform- 
ing day-in, day-out duty as a filter con- 
denser in war equipment. Inquiries in 
connection with your condenser prob- 
lems will receive our prompt attention. 





ASSURED 








A SMALL PART IN VICTORY TODAY 
A BIG PART IN INDUSTRY TOMORROW 
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YOU DESIGN IT... 


WE’LL MAKE IT! 





There are, of course, certain limitations as to what can be made of Vulcanized or Phenol 

Fibre. But those limitations are probably much less than you think! If you are now 

wrestling with a problem that calls for speedy production of a strong, tough, light- 

weight, economical part with high dielectric strength, resistance to extreme tempera- 
, tures and to chemical action, Take it to Taylor. 


a = - In the industry's most modern plant, straightline production, from the manufacture or 
If you think of Phenol Fibre as a plastic that can be ‘ ‘ ete e ° 
used only for the simpler types of insulation, look at processing of the raw/materials to the finished product itself, assures production- 
this high-finished radio slider that is drilled, slotted, 


and beveled into just about as complicated a piece economies and quality-control that result in many a modern manufacturing miracle. 
of equipment as you'll find in any electrical device. 


Taylor ingenuity and Taylor equipment turn out such This Verifibre Process, in which Taylor Fibre is checked and verified at every step in 
pieces by the thousands at remarkably low cost. 


Before you decide “it can't be done,” Take it to Taylor. production, produces a product of dependable and uniform quality. 


With your blueprints before us, we can tell you in a jiffy how we can help you. 
Let's talk it over. 


TAYZLOR FIBRE COMPANY 


NORRISTOWN, PENNSYLVANIA 
OFFICES IN PRINCIPAL CITIES 


PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 


LAMINATED PLASTICS: VULCANIZED FIBRE e¢ PHENOL FIBRE 
SHEETS, RODS, TUBES, AND FABRICATED PARTS 
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| | PHILLIPS SCREWS 


IT amounts to rejecting rejection-tags, when you change from slotted screws to 
American Phillips. For the Phillips Recessed Head automatically aligns with the 
Phillips bit, forming one straight driving unit which always delivers these 3 opera- 
ting advantages: 
Quick Starting: No fumbling or wobbling, no dropping of screws. One hand 
aims the Phillips driver, other hand holds the job. 
out Straight Driving: American Phillips Screw stays straight on the driver. No 
r crooked driving. Power drivers can be safely used. 


woe pave og neces Each Fastening OK:- No screw-heads burred or off plumb. No gouged work 
aw ou) surfaces or slashed hands. Screw sets up tighter, looks neater, holds better. 
of 


Like scores of other plants, you will find that both men and women can do 
better work and more of it when using American Phillips Screws. You will further 
find that American's individual inspection lightens the work of your inspectors. 


AMERICAN SCREW COMPANY 
PROVIDENCE, RHODE ISLAND 
Chicago: 589 E. Illinois Street Detroit: 5-267 General Motors Building 





A. American Phillips Ma- 
chine Screws. 


B. American Phillips Wood 
Screws. 



















American Screw Com- 
pany manufactures a 
complete line of Phil- 
lips Recessed Head 
Screws, in a full range 
of sizes, and with all 
styles of heads. 







c. American Phillips Har- 
D dened Self-Tapping Sheet 
Metal Screws. 







D. American Phillips Stove 
Bolts. 
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% If you have a particular electrical insula- 
tion problem whether for an entirely new 
application or for a replacement, find out 


how LIGNOLITE measures up to your need. 


LIGNOLITE has the following important 
electrical properties vital to dependable and 
permanent insulation — HIGH MECHANI- 
CAL STRENGTH — EXCELLENT ELEC- 
TRICAL PROPERTIES—LOW MOISTURE 
ABSORPTION—HIGH RESISTANCE TO 
OIL, GREASE, AND DILUTE ACIDS— 
HIGH DIELECTRIC STRENGTH — HIGH 
STRENGTH-WEIGHT RATIO AND SU- 
PERIOR ARC RESISTANCE. 


Among the many uses for LIGNOLITE are 
the following — for Clamps and Supports 
for Busses in Metal Clad Switchgear — Cir- 
cuit Breaker Bases — Switch Connectors — 
Insulating Supports — Relay Bases — Switch- 
boards — Panel Boards — Spool Heads — 
Insulating Washers —to replace Steel in 
Metal Clad Switchgear—Cabinets to house 
Electrical Equipment — Name Plates for 
Electrical Equipment — Terminal Strips, etc. 
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MGNOLITE 


and BULLETIN | 


~ containing - 

iinet 
and 
test data sent 


on request 


MARATHON CHEMICAL COMPANY 


Div. of Marathon Paper Mills Co. 


ROTHSCHILD 


WISCONSIN 


Sizes Available 


LIGNOLITE is available in 
black color with either a 
satin or molded sand blast 
finish. The following sizes 
are now produced: 46"x46" 
in thicknesses from 1/64" to 
1'¥2"——40''x40" in thicknesses 
over 11/2" to 2"-—30"x72" in 
thicknesses from 1/64" to 
1° — 34"x60" in thicknesses 
from Vs" to 1". Also avail- 
able — fabricated parts to 
your specifications. 
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IT’S EASY FOR YOU TO DESIGN WITH 


PYRANOL CAPACITORS 





OU’LL find that G-E Pyranol* capacitors, espe- 
cially because of their small size, are ideal for all 
built-in applications, such as in electronic devices, 
communications equipment, motors, control, trans- 
formers, and fluorescent-lamp ballasts. 


The use of Pyranol as the treating material has 
made it possible to reduce physical size. Its use also 
makes these G-E capacitors far superior, in perma- 
nence and uniformity of characteristics, to those 
formerly available. 


Many of the ratings are available in cylindrical, 
oval, or rectangular cases. 
And they will work 
equally well mounted in 


any position. 
*Reg. U.S. Pat. Off. 














General Electric Company, Section E 407-52 
Schenectady, N. Y 


BE SURE TO GET YOUR COPIES of these 
time-saving catalogs on small G-E capacitors. 
You'll find them excellent guides for rapidly 
selecting capacitors for any built-in application. 
The listings, in easy-to-read tabular form, are 
more comprehensive than those heretofore avail- 
able. They cover all the sizes generally used — 
all those that have been found most desirable 
with respect to ratings and dimensions. i 


Please send me complete information on small Pyranol 
capacitors for built-in applications. 


(] For D-c Applications (GEA-2621A) 
| C] For A-c Applications (GEA-2027B) 
Name 

Company 

Address 


hence, ae 
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@ In tanks, under rough usage where more often than not switch levers 
ore turned with the kick of a heavy boot, Mossman No. 4101 Lever Switches 
are showing they are built to stand terrific punishment. 

Once locked in place, all the jar and vibration in the world won't change 
its position. Constant adjustment is made certain by the heavily con- 
structed chassis .. . a heavy brass frame, rigidly braced. On this is sup- 


ported a chromium plated latch plate and spring actuated piston, in 
which a roller is mounted clevis fashion. 


A Heavy Duty 
Lever Switch 


you can literally 
Kick Around 


Nickel plated bronze springs have spun-in heavy duty contacts. Their 
flexible arrangement, with either locking or non-locking action, has made 
this Mossman No. 4101 Lever Switch extremely valuable in such applica- 
tions as Radio Transmissions, Fire Alarm Systems, Signal Systems, Annunci- 
ators, Welding Equipment, Industrial Control Units, Electronic Devices and 
Controls, Instruments, Lighting Systems, Motor Control, Machine Tool Con- 
trols, Aircraft Electrical Controls, and Airport Lighting and Signalling. 


Contact assemblies of 12 springs per pile-up, 24 springs per position, or 
48 springs total, have been successfully built into the switch. Special 
pile-up arrangements are made for higher voltages and creepage ratings. 


Features of the Mossman No. 4101 Lever Switch are: 


1. Standard heavy duty contacts are of 3/16” 
diameter fine silver for 10 amperes, 110 volts 
A.C. (non-inductive). For extra heavy duty 
5/16” silver alloy contacts can be provided for 
20 amperes, 110 volts A.C. (non-inductive). 
Other contact materials are available to 
meet special conditions. 


2. Contacts are spun into nickel plated phos- 
phor bronze springs. Ample wiping action of 
the heavy duty contacts insures clean contact 
surfaces, and provides rapid liberation of 


heat and resultant efficiency with longer life. 


3. Spring contact pile-up insulators are triple 
XXX Bakelite wafers assembled under pres- 
sure to insure against distortion. Edges are 
coated with Bakelite varnish. All insulation 
specifications conform to the highest standards. 


4. Stops are set into the latch plate to effect 
locking, non-locking and no-throw positions. 
Lever action can be supplied with change 
from 


from locking to non-locking, and vice versa. 


This Mossman No. 4101 Lever Switch is one of 
a line of precision electric components which 
includes many types of heavy duty mutiple 
circuit lever switches, turn switches, push 
switches, plug jacks and special switching 
components. 


A new comprehensive catalog is now on 
the press and will soon be available to de- 


two-position to three-position; also sign engineers. Write for your copy NOW. 


Donald P. Mossman, Inc., 6133 N. Northwest Highway, Chicago, (31) Illinois 
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Twice) tispots it’s a STAR 


ELECTRO LIFT’S Type B Monorail 
Hoist is designed to operate with 
extremely limited headroom. At the 
same time, it must provide power- 
ful lifting capacity at high speed. 
A “tight spot” for the motor? No 
doubt about it. But Star, through its 
unique welding construction, solves 
the problem completely without 
special molds or castings. Result: 
“Tailored” 4 HP. motors complete 
with magnetic brake supplied as 
easily as any standard model. (The 
trolley motor is a STAR too—] HP. 
in standard design.) Just another 
example of Star performance which 
combines the flexibility of special- 
ized application and specialized 
engineering with the obvious ad- 
vantage of standardized design. 


Star Electric Motor Company 
Bloomfield, New Jersey 


For 33 years Star Motors have 
provided a complete line of 
standard as well as specialized 
motors—in sizes from '/2 to 200 
HP. Today they are providing de- 
pendable power for hoisting and 
many other applications. Write 


POWER PACKAGED AS YOU NEED IT . us about your requirements. 


STAR MOTORS 
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CORNING GLASS 
RESEARCH 
ANNOUNCES 
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ERE’S an easy solution to difficult assembly problems on units which 
must be sealed against leakage of air, oil or water. Corning’s metal- 
lizing method is a big step forward in the art of applying metal to glass. 
Metallizing becomes part of the glass itself... the answer to your hermetic 
sealing problems. The metallized layer solders easily and is not harmed 
by normal soldering temperatures. Parts can be soldered to it by ordinary 
soldering iron, soft air-gas flame or induction heating. And it is tinned to 


prevent corrosion of the metal during storage and to make soldering easy. 


Best of all, Corning type metallizing can now be applied to an extremely 
wide range of Corning’s high and low expansion glasses. Where extreme 
resistance to thermal or mechanical shock is required, it can be applied to 
strengthened glass. Where electrical characteristics are of prime impor- 
tance, it can be applied to some of the special low-loss glasses such as 


Corning’s “Pyrex” Multiform Glass No. 790. 





A few of the interesting applications where metallized glass has already 
been used to real advantage are shown on the opposite page. If you, too, 


have the job of insulating current-carrying leads or terminals on her- 





metically-sealed apparatus, do this now: Fill out and mail coupon today 
for full details on the improved metallizing method developed by Corning 
Glass Research! 
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COUPON g Corning Glass Works 5 

a Insulation Division, Dept., M-83, 1 

TODAY FOR ‘ Corning, N. Y. 7 
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In the M-10 Tank Destroyer Are Rugged Parts Made of 


ArmaSteel* 





They’re the tank’s mortal enemy—these 
hard-hitting, “go anywhere” M-10 tank 
destroyers. Spitting high-velocity steel 
from a 3-inch, turret-mounted gun, they 
played a vital role in blasting Rommel 
back to the sea. 


Deep down in the M-10’s vitals, parts 
made of ArmaSteel do their job. This 


assignment is theirs by right of proved 
performance on testing ground and 
battlefield . . . of production advantages 
which save machining time, reduce tool 
wear, replace critical steels and alloys, 
and permit the use of faster forming 
methods. Keep ArmaSteel in mind for 
today’s war production—and tomor- 
row’s production of peacetime products. 


SAGINAW MALLEABLE IRON 
DIVISION OF GENERAL MOTORS 
Saginaw, Michigan 


ee ee ee -  c 


*Reg. U. S. Pat, Off. 
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THOROUGH ENGINEERING 
is the basic factor behind 
the successful operation 
of this aircraft fuel pump 
motor and many other 
special application motors 
; we have designed for 
all types of equipment. 


—_—_ we 





Pat, Off. 
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= testing a motor under actual operating conditions 
soon determines the thoroughness of engineering. 


Black & Decker motors can be depended on to make a good 
showing because they represent the high standards in design 
and construction which come from long experience in the field 
of special application motors. 


Our complete participation in the war effort, constantly broad- 
ening our experience, will contribute to improved motor operated 
equipment for the future. 
If you are developing a new product, our experience covering 
all types of fractional horsepower motors is available to your 
engineering department. 


THE BLACK & DECKER ELECTRIC CO. 
KENT, OHIO 


Black’ Decker 


FRACTIONAL HORSEPOWER 
SPECIAL APPLICATION MOTORS 





Ppl en 9 SAR ALM FIT a Se sit Finpetm. Ne — v 


i 
: 




































IMPORTANT Parts of War 


READY FOR ACTION 





@ Built by 
THE RELIANCE ELEC. & 
ENG’G CO. 


Every part of a motor must be 
well made to stand up under the rigors 
of Wartime service. Of course, that in- 
cludes bearings, for bearings are the part 
that permit or prevent a motor from 
wearing out. With SSS Bearings, 
shafts are always properly centered, the 
air gap is constantly maintained, wear 
is checked, lubricant consumption is 


Be ee 


low, rotors stay in the center of the 
magnetic field, and long motor life be- 
‘comes a habit. In terms of Production, 
this means a continuous flow of power 
from motors to the machines upon 
which America depends. 5359 










SOLS INDUSTRIES, INC., PHILA., 





PA. 
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“UNIVERSAL” 
OVERLOAD RELAYS 


There is no universal overload relay which will provide com- 
plete motor protection under all extremes of temperature 
found on the globe. A variety of thermal elements is needed 
for universal overload protection. 







Therefore a simple type of relay, like the Allen-Bradley 
resisto-therm, will satisfy 98% of industrial requirements. Only 
where a starter is subjected to very wide temperature changes 
does the universal (compensated) relay offer tangible advan- 
tages. Such installations are not an everyday problem... 
hence, the relay with the fewest parts .. . like the A-B resisto- 
therm ... is the ideal overload relay. 





The following table presents a picture of overload relay 
performance under various atmospheric temperature condi- 
tions. Whether you use resisto-therm or “universal” relays, 
you must analyze installation conditions and select the correct 
thermal element for reliable motor protection. 


HOW TO SELECT THE OVERLOAD RELAY FOR BEST PROTECTION UNDER VARIOUS 
TEMPERATURE CONDITIONS 








ust be 
rigors Atmospheric temperature Atmospheric temperature 
Pm) at starter 
at in- | l 
Specify resisto-therm relay because of its simplicity. “Universal” 
© part NORMAL | NORMAL | | 
type contributes nothing toward improved protection. 
from l 
rings, a ee nee ee A ea 
Considerably Specify resisto-therm relay. “Universal” relay may permit motor to 
d, the ABOVE NORMAL | NORMAL reach a dangerous temperature, because it operates on current only 
(A very common | | and does not consider effect of high atmospheric temperature in 
wear sie : ; ; 
condition) which motor is operating. 
Specify resisto-therm relay because it permits motor to carry an 
f the Considerably Danae See aiaicta “ ae 
| NORMAL | safe load but protects it against overheating. “Universal” relay, op- 
f b BELOW NORMAL ; ; : - 
e e | | erating on current only, will not permit motor to do a wartime job. 
ction, 
yower 
upon 
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PROTECT YOUR MOTORS 


with simple but reliable relays 





FOR HIGHER CAPACITIES 


INDUCTO-THERM TYPE 


Cross-section of Bulletin 820 over- 
load relay, adjustable over a 
wide range of tripping values. 
Used with the larger motor starters. 


—= COMBINATION 
MAGNETIC INDUCTO- 
THERM TYPE 


Bulletin 821 over- 
load relay com- 
bines advantages 
of magnetic and 
inducto-therm 
relays for high 
tension starters. 


MAGNETIC TYPE 

Bulletin 810 overload relay, show- 
ing dashpot construction, is ideal 
where motors are liable to stall. 


DLE Y 


CONTROL 








AUGUST 


Sever Lning. 


IN MOLDED PLASTICS 


This molded plastic valve liner pro- 

vides a smooth, corrosion resistant 

surface for its working parts. But a 
| complete valve of this material could 
not withstand the required pressure of 
\ 150 pounds. 

2 The malleable iron valve body in 
which this liner is used can easily stand the 
pressure — but is neither corrosion-proof nor 
smooth enough to be used alone. 


Put them both together, though, and you’ve 
got a valve body equalling i in pe erformance the 
one formerly made of brass. The Sloan Valve 
Company of Chicago makes their new Victory 
Valve this way — and accelerated service tests, 
equivalent to six years of heaviest service, show 


CHIC MOLDED 
SOCIO 


this design can take it. Result: Saving of 
4,000,000 lbs. of critical copper a year! 

This is the kind of pioneering — and the type 
of cooperation with manufacturers’ engineers— 
that’s built the nation-wide reputation of CMP 
development engineers. Behind these men stand 
the finest production facilities in the middle 
west. Wouldn't you like to have them look over 
your problems? No obligation — just call or 
write. 


Ask for “PLASTICS PROGRESS” a 
This FREE monthly bulletin is yours 
for the asking. Interesting discus- 

sions of materials and techniques, 

case histories of conversions to 

plastics, new designs, etc. Write for it 

—on your letterhead, please. 


UCTS/PPAPORATION 
Lidic 


1024 North Kolmar Avenue, Chicago, 51, Ill. 


COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 


1943 





Aluminum alloy 24S is used in aircraft con- 
struction for parts subjected to high stress; 
24S and Alclad 24S sheet and strip for air- 
plane skin and structural members, 24S wire 
for rivets. Parts made of this alloy are hard- 
ened and strengthened by heat treatment. 

Technical Papers No. 8 and No. 9, 
pictured above, tell how you can check 
the effectiveness of heat treatment. 
Metallographic methods of examination 
and the results obtained are outlined. 
You can detect variations from standard 


practices by comparing samples taken 


from your production with those pictured 
in these papers. 

Practices described have been used at 
Aluminum Research Laboratories and in 
the industry for many years. When these 
methods are followed closely, and the proper 
skill attained, it is possible to determine 


many pertinent facts about 24S from metal- 


lographic examinations. Your metallurgist 


should have these two booklets. 

For copies of Technical Papers No. 8 
and No. 9, write ALUMINUM COMPANY OF 
AMERICA, 2179 Gulf Bldg., Pittsburgh, Pa. 
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process 


Wen an Ozalid machine you 
make whiteprints direct from your en- 
gineering drawings in two fast steps— 
Exposure and Dry Development .. . the 
most simple method on record. 


The Model B illustrated hereisd- —a> 


signed for large-scale production; 
turns out prints at speeds up to 
twenty feet per minute. 


OZALID CUTS DRAFTING TIME 


You can make design changes quicker 
with Ozalid. 

Using an Ozalid transparent print of 
the original—it’s never necessary for the 
draftsman to redraw any line which re- 
mains the same in the new design... 
it’s never necessary to employ photo- 
graphic equipment ...or to otherwise 
throttle production. 


Ozalid transparent prints are made in 
the same manner as standard prints— 
without Van Dyke tieups. Think what 
this means considering the number of 
design changes you're making today—the 
number you'll be making in the postwar 
period. 


Be sure of a “head start” with Ozalid! 


OZALID GIVES THESE 
EXTRA VALUES 


Most Versatility 
You can do much more with Ozalid. You 


oi cae 






1, This is an Ozalid transparent print of 
an engineering drawing—part of which 
has to be changed. 


OZALID PRODUCTS DIVISION 


More than... 
a printmaking 


can make prints of your engineering 
drawings, charts, and letters which will 
have blue, black, or maroon lines on a 
white background. You can make prints 
on standard, transparent, and foil ma- 
terials. 

What’s more—all Ozalid materials are 
available in cut sheets, as well as roll 
stock; thus, by using sheets the size of 
your originals you can completely elimi- 
nate trimming waste. 


Low Maintenance Costs 


Any inexperienced person can operate 
an Ozalid Whiteprint Machine. There’s 





2. The draftsman quickly eradicates the 
obsolete lines with a quick-drying correc- 
tor fluid. 


GENERAL ANILINE AND FILM CORPORATION 
Johnson City, N. Y. 


OZALID IN CANADA—HUGHES OWENS CO., LTD., MONTREAL 
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never a labor problem, because Ozalid’s 
Dry Development has simplified print- 
making—eliminating the liquid baths, 
the driers, the plumbing connections 
which demand skilled supervision. 


Another result of Ozalid’s Simplified 
Printmaking is low electrical consump- 
tion. The Model B, operating at maxi- 
mum speed, consumes only 4.4 kilowatts. 


Ozalid Whiteprint Machines are de- 
signed for large-scale, medium, and occa- 
sional print production ...and there are 
dry developing units for those having a 
suitable printer. 





3. The new design is drawn in...the de- 
sired number of prints can be made from 
this transparent copy. 


WRITE FOR CATALOG ... and sample 
booklet of Ozalid Whiteprints. See how 


leading manufacturers save time, labor, 
and materials with Ozalid. 




































CANN 


TO HELP YOU LICK THE MANPOWER SHORTAGE 
BY MAKING YOUR WORKERS MORE EFFICIENT 






































TRAINING FILM—Ready now! A 


slide film with sound, produced to aid ae 
the men servicing fighting aircraft in 
the field, or the men and women build- ly 
ing all types of electrical equipment 
where AN Connectors are used, Clears 
up confusing terminology. Explains 
assembly techniques. Shows how AN 
part numbers are established and fa- 
cilitates ordering of replacements. 


CATALOGS —Your engineering de- 


partment, production executives and 
service men need the basic informa- 
tion clearly presented in the new cat- 
alogs covering many types of Cannon 
Connectors used in any industry em- 
ploying electrically operated devices. 


WALL CHARTS — One chart gives 
insert arrangements and shell sizes 
on AN specification connectors at a ” 
glance. The other gives catalog num- 
bers of all AN fittings. Both charts 
aid the designer, and the man in the 
field who is servicing any type of 
eo ge te se eT. equipment on which AN electrical 
ag a4 connectors are used. 


MAIL COUPON TODAY —e : 
CANNON ELECTRIC If any or all of these visual aids 


will help your employees to be- 
come more efficient, attach this 
coupon to your firm letterhead. 















Cannon Electric Development Company 
Dept. A-118, 3209 Humboldt St. « Los Angeles, California 
Please send us more information on the visual 


aids checked : Short-Circuit Sammy is a genius at getting 
SSN RE eg ot into trouble, but he raises some pretty good 
TRAINING FILM oO CATALOGS 0 WALL CHART 0 questions in the Cannon Plug training film. 


His pedagogical characteristics are confined 
bo showing how not to do certain operations 


ELECTRICAL MANUFACTURING 




















ring de- 
ives and 
nforma- 


new Cat- 
Cannon 
stry em- 
devices. 





TURING 





keeps seratehes off the sheets 


Stainless steel and aluminum sheets, which are today almost 
worth their weight in gold, start their trip to fabricators 
over roller conveyors like this. Protecting the sheets from 
mars or scratches are sections of INSUROK affixed to the 
rolls. This is but one of the many ways in which Laminated 
INSUROK was used to solve problems before the war— 
is helping to solve them now. 

In addition to the many spectacular wartime uses to 
which INSUROK, molded and laminated, has been put 
by the armed forces, it is widely used for many common- 
place articles—things that you see and use every day. For 
scores of products for the home, the office, the factory, 


INSUROK can effect numerous manufacturing economies, 


The RICHARDSON COMPANY 


MELROSE PARK. (CHICAGO) iLL 


DETROIT OFFICE 4-252 G M. BUILDING 
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NEW BRUNSWICK I FOUNDE 


A typical Logan Conveyor table 


on the rolls 


can do things which could not heretofore be done, can 
solve many a postwar problem effectively and economically. 

Richardson Plasticians can help you select the grade of 
Molded or Laminated INSUROK best suited for any 
mechanical, electrical or chemical applications. They will 
be glad to suggest the commercial or special grade to 
meet all the conditions under which your present or post- 


war product will perform. Write for complete information. 


omit. NDIANAPOL 








VOL’ * AARD-PENCIL” PRINTABILITY 
MAKES ETCHING-SHARP PRINTS 


The glass-like transparency of WHITE-X plus the fact 
that hard pencil lines on its velvety white surface 
are opaque, jet-black and smudgless, result in high- 
legebility prints as sharp and clean as a hound’s tooth. 
The high-gloss dust-repellant back, moisture resistant 
character and cloth durability make WHITE-X the 


most popular pencil drawing medium in use today. 


VE AO 


Phone KEYSTONE 7000 -: CHICAGO 


FOR IMMEDIATE DELIVERY 


Fine tracing media and sensitized papers ready 
for delivery from the following cities. Just phone 


Atlanta JACK. 2121 
Birmingham 3-8183 
Boston LIBERTY 4690 
Buffalo CLEVE. 0370 
KEY. 7000 
MAIN 2664 
CHE. 7347 


Chicago 

Cincinnati 
Cleveland 
Columbus 
Dallas RIVERSIDE 4403 
ADAMS 9174 
Denver MAIN 5161 
Detroit RAN. 8483 
Ft. Wayne ANT'Y 4142 
Fort Worth 3-3244 
Hollywd GRANITE 4188 
Houston CAPITOL 1233 
Indianapolis MKT. 4466 
Jacksonville 5-2166 
Kans. City VICTR 7881 
Knoxville 3-4944 


Dayton 


or by mail or phone 
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MAIN 3420 - 


Los Angeles  MUT. 2341 
Memphis 8-6796 
Milwaukee MARQ. 7246 
New Orleans RAY. 0331 
New York WIS. 7-7678 
Oklahoma City  3-6306 
Omaha ATLANTIC 7890 
Philadelphia LOM. 7044 
Pittsburgh ATL. 3350 
Portland ATWATER 8681 
St. Louis CHESTNUT 0688 
Salt Lake City  4-7823 
San Diego FRANKLIN 1344 
San Francisco DOU. 5975 
Seattle MAIN 4022 
Tampa M-8377 
Toledo ADAMS 7224 
Tulsa 3-0168 
Washington NATL. 4063 
Wichita 2-2722 


to our Chicago office. 













THE PEACETIME = 
MEASURES OF RADARS 


REFLECTION AND 


DEFLECTION.... 
WILL BE READ FROM. 





ELECTRICAL MEASURING IN STRUMENTS 








| THE TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, ® , OnI0 
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MITCHELL-RAND INSULATION COMPANY, INC. 


Fiberglas Varnished Tape and Cloth 
Insulating Papers and Twines 

Cable Filling and Pothead Compounds 
Friction Tape and Splice 
Transformer Compounds 


51 MURRAY STREET 


A PARTIAL LIST OF M-R PRODUCTS 
Fiberglas Braided Sleeving 
Cotton Tapes, Webbings and Sleevings 
Impregnated Varnish Tubing 
Insulating Varnishes of all types 


COrtlandt 7-9264 NEW YORK 7, N. Y. 


Fiberglas Saturated Sleeving and Varnished Tubing 
Asbestos Sleeving and Tape 

Extruded Plastic Tubing 

Varnished Cambric Cloth and Tape 

Mica Plate, Tape, Paper, Cloth and Tubing 
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It would take two of them to equal the length of your thumb— 
yet the Automatic Electric Class “S” Relay is unsurpassed for 
dependability under severe conditions. Especially designed to meet 
the gruelling conditions of operation on the fastest modern aircraft, 
this tiny but powerful relay will be found ideal for use wherever there 
is need for compactness, lightness and high resistance to vibration. 


Here are a few of the remarkable features of this new relay: 


1. Witk vibration resistance built-in, not ‘‘added-on,” the Class ''S"’ Relay sur- 
passes the most rigorous tests required by the Signal Corps and the Air Corps. 


= Its unique spring design provides high contact pressure within small space 
limits. Class "'S” Relay — Single Arm 


3. Its twin contacts provide further assurance of reliability. 


4. Its new type of pin-pivoted armature, with full length bearing provides 
exceptionally long life under hard service conditions. 


Be sure to get the complete story on Class “S” Relays. Write 
today for engineering data sheets giving full specifications. 


AUTOMATIC ELECTRIC SALES CORPORATION 
ox 1033 West Van Buren St. CHICAGO 


In Canada: Canadian Telephones & Supplies Limited, Toronto 


Relays 


AND OTHER CO YNTROL DEVICES 


AUTOMATIC 
See = > 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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E. (Class “S” Relay — Double Arm 


Class "'S” Relays are available with a wide 
variety of coil and contact combinations and 
operate and release speeds. The single arm 
relay has a capacity of six contact springs — 
the double arm, twelve springs. Springs may 
be provided in any combination and arrange- 
ment of “break”, “make’’ or “break-make”’ 
assemblies. 
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This pure copper solderless insulation support 
terminal is being specified in large quantities by the elec- 
tronics industry because ‘‘Diamond Grip” is engineered 
for hundreds of varied applications where severe service 
conditions demand the use of a terminal giving superior 
mechanical and electrical characteristics — installed 
quickly and economically. 


The patented design of the terminal gives maximum serv- 
ice efficiency of the crimped connection; ‘Diamond Grip” 
is approximately 1/32” shorter and 32% lighter in 


AIRCRAFT-MARINE PRODUCTS INC. 


DEPT. C, 286 N. BROAD ST., ELIZABETH, N. J. 


Canadian Rep.: A & M ACCESSORIES, LTD., 19 MELINDA ST., TORONTO, ONTARIO 
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AMP Diamond up SOLDERLESS 


Insulation Support Terminal 


THREE PERFECT CRIMPS 
AT ONE TIME 
Diamond Grip Precision-die hand, 
foot and power operated installation 
tools materially reduce production 
time and assure uniformity of appli- 
cation without the necessity of worker 
pre-training. These self-gauging tools 
make three perfect crimps at one time 
—every installed terminal is the exact 
duplicate of all others in the line. 





























weight than other insulation terminals for the same wire 
sizes; the self-gauging precision-die hand, foot, and 
power installation tools are setting new production 
records even with untrained help . . . “Diamond Grip” 
is not just another solderless terminal — it is a scientifi- 
cally engineered method of obtaining the highest quality 
connections. If you have not already investigated AMP 
“Diamond Grip,” write today 










and we will gladly send you °* Brecision 
all the facts. Engineering 
Applied to 
AIRCRAFT “MARINE PRODUCTS INC. | the end of 
WAN le) he F a Wire” 
ANIA is 


SOLDERLESS WIRING DEVICES 
——— 








THE AMP SYSTEM <a 
OF SOLDERLESS WIRING “*~ 


Unbiased laboratory tests of AMP 
Diamond Grip Terminals show no signi- 
ificant change in resistance even under 
the severest operating conditions, including 
a multiplicity of circuits, variations in cur- 
rent, voltage, temperatures and corrosion. 


Write today for Bulletin No. 19. 
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It’s another job for the AMPLIDYNE 


The edge of a speeding strip of paper moves | /100th of 
an inch and a winder roll instantly readjusts its position. 


The versatile amplidyne is finding wide and dramatic 
use in automatic control of voltage and current, speed 
A strip of steel speeds by at 25 miles an hour and a and acceleration, torque and tension, thickness and width, 

flying shear jumps into action to cut 33-ft lengths with Color register—even in finger-tip positioning of massive 
me wire an accuracy of 0.1 per cent. machinery. New uses for it appear almost daily wherever 
ot, and ; : an electrical signal can express the need for a change in 
>duction In industry after industry, small electrical signals such : ; 

09 z an electrical operation. 
d Grip as the power output of photo and other electronic tubes 
scientifi- are working “miracles” in the control of processes and 


t quality product quality—with the aid of G-EE AMPLIDYNES. 
ed AMP 


A G-E application engineer will gladly suggest how the 
amplidyne fits in with your plans for present and postwar 
Within less than 1/10th of a second, the amplidyne production improvements. Call on him through our local 

- can magnify a |-watt signal from vacuum tubes, pilot office. General Electric, Schenectady, N. Y. 
recision . 
nein generator, or other source into a powerful 10,000-watt 
plied to working output. Thus it can assume the duties of heavy- 


= a current contactors, and eliminate many other conven- r 
ire 


: HE STORY OF THE G-E AMPLIDYNE 
tional control devices. DYNE 
This 36-page book tells how 


The amplidyne will not change characteristics or get he cuales vena dé 


out of adjustment. Yet it is immediately adjustable to ccrthes tyetenl aelicadlons: 
meet changed production requirements. Similar to con- Send for your free copy of “The 
ventional m-g sets, it is sturdy, long-lived, presents no Short Circuit That Moves 
unusual maintenance problems. Mountains” today. 


GENERAL |= ELECTRIC 
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To possess fixed insulation value, a die- 
lectric should remain chemically stable. 
Electro-chemical oxidation can affect 
efficiency and operation of electrical cir- 
cuits when insulation coils are not 
resistant to changing climatic conditions. 
The corrosion induced may progress to 
the point where the copper wire wind- 


ings break. 


Lumarith foil (or molded Lumarith) is 
chemically inert. In bobbins, coils and 
other applications, it forms a vital bar- 
rier to copper wire corrosion. The dielec- 





tric strength of Lumarith is high—its 
operational life, long. 


The possibilities of Lumarith in the 
electrical field are limitless. If you have a 
problem involving insulation or protec- 
tion of equipment, make use of the 
Celanese Celluloid Corporation’s _re- 
search department. It is prepared to offer 
you suggestions and advice. 

Celanese Celluloid Corporation, The 
First Name in Plastics, a division of 
Celanese Corporation of America, 180 


Madison Avenue, New York City 16. 


ELANESE* PLASTIC 


*Trade Marks Reg. U. S. Pat. Off. 
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Vertical Uni-Shell 
Motors with drip- 
proof cover and 
special base. A 
wide variety of 
flanged end heads, 
ring, and tripod 
bases are available. 


















The vertical D. C. motor 
is made drip-proof with 
special end head covers. 
All flanged heads or low- 
er bases developed for 
other types are available 
for D. C. frames. 


Vertical type of capaci- 
tor-start induction run 
motor with drip cover 
and external capacitors. 
All flanged heads are 
completely interchange- 
able for all motor types. 























All of the motors shown above use the same flanged head, but many other 
flanges, standard and special, can be supplied. It is important to remember that 
such heads are interchangeable for Single-Phase D.C. and Polyphase motors. 


COMPLETE INTERCHANGEABILITY IN 
ANY ONE FRAME SIZE 


The R & M Uni-Shell Motor represents the development of a revolutionary idea 
in electric motor design. In all types of Uni-Shell motors, the shell length, 
diameter, base mounting holes, shaft dimensions, height of shaft above base, 
head fit and bolt circle mounting for heads are exactly the same for any frame 
size. Only the end opposite the shaft extension varies from one type to another 
and then with only a slight change in external appearance. 





ONLY END HEADS CHANGE 


Every dimension, from Uni- 
Shell motor body to head 
fit, is identical for all motor 


types. 





























POLY PHASE 
INDUCTION MOTOR 
1-30 H. P. 














And even beyond this complete interchangeability, 
R & M Uni-Shell Motors are far in advance—the 
finest and longest-lived motors that R & M has built 
cee aaa in nearly 50 years of motor specialization. Trouble- 
INDUCTION MOTOR free bearings and alignment, precision-balanced 
a rotors, new and better methods of insulation, low 
interior temperatures and other exclusive fea- 
tures are engineering achievements which bring 
important benefits to every Uni-Shell user. Mail 
the coupon for an interesting 20-page booklet on 
the R & M Uni-Shell line and its advantages. 


STANDARD D.C. 
MOTOR AND 
GENERATOR 





ROBBINS & MYERS, INC., Springfield, Ohio 


Gentlemen: Please send me your new 20-page booklet on Uni- 
Shell Motors. 


ROBBINS e MYERS - INC. COMDEN ocd ccceccccesceccescccsacsdsctecddecdovccesesescces 


i ARS oo dc eckncidiccilad dokeek distaste neneucudaes 
MOTOR DIVISION, SPRINGFIELD, OHIO 





TUT ACT See see OO a eee I would O would not O like to talk to a representative. 
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for the Bridge of Ship 


Mmnerica’s vast shipbuilding program calls 
formunprecedented quantities of high grade 
bron%e castings. Bronze is the ideal alloy 
for théynany ship parts which must resist 
corrosiomor withstand high pressures — 


or both. 


At the Howar& bronze division, greatly ex- 
panded to meet Yoday’s need, a tremendous 


























































volume of bronze ¥astings are being poured try. 
for use on ships ofXevery type. Additional teri 
service is being proWded for these cast the 
parts by modern techniQye which increases eal 

the tensile strength of the Yyetal. I 
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Pressure castings for submarines are life 
shown in the illustrations. Spe 


Bronze and brass castings for other 
armament applications are also being 

produced in great quantity, while at the 

two other Howard foundries an ever- 

growing volume of magnesium and 
aluminum castings is being turned out 

—all for the war effort. Together, these 

three foundries provide the largest job- 

bing production of nonferrous castings Ma 
in America. 


When you need nonferrous castings, inion 
call on Howard first. 


For armament today—for utility tomorrow. 


Howard Foundry Company 
4900 Bloomingdale Road, Chicago 


a ie 
ALUMINUM - BRASS -BRONZE-MAGNESIUM Ww El 


On -eC ee Ua:.| |’ 
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The Thirty-First Time 
Was Also the First’ 


Not all contact problems yield the answer on the first 
try. In this case, thirty different combinations of ma- 
terials were tested; the thirty-first experiment brought 
the desired solution. And—it was the first time the 
problem had been licked. 





War demands have uncovered marvelous design in- 

genuity on the part of manufacturers. But new designs 

breed new material problems and this case was no 
os exception. Indeed, it was plenty tough. 


The part was a regulating relay for automotive equip- 
ment. The electrical contact specification was the knotty 
question. In test operation, alloys used produced ex- 
cessive material transfer, indicating eventual contact 
failure. But Mallory engineers delved into experience 
and “know how” to come up, on the thirty-first try, 
with a Mallory Elkonium that measured up to the job. 





















Without that experience to draw on, tests might easily 
have run to a hundred and thirty-one tries ! 


Mallory aids many a manufacturer to get maximum 


es are life from contacts and complete contact assemblies. 
Specifically, Mallory services, in this connection, can: 

a 1. Suggest contact alloy for any application. 

> at the 2. Suggest backing materials and methods 

1 ever- 

. a of assembly. 

ed out 3. Suggest most suitable operating condi- 

-, these —_ 5 

st job- tions for the contacts. 

astings Mallory will be glad to cooperate with you. 

stings, 





P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 


srrow. 


Cable Address — PELMALLO ~s 
pany (eas: 












MALLORY 


ELECTRICAL CONTACTS AND CONTACT 
ASSEMBLIES .. . NON FERROUS ALLOYS 
POWDERED METAL ALLOYS 
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From the mouths of guns, from bomb racks 

and torpedo tubes, our boys deliver the 
goods marked for the above destinations, — 
For non-stop offensives they need speeded- 7 
up shipments. 


From the forming and cutting tools of 
motorized machines, from production and 
assembly lines, our workmen feed the firing 


lines. They need dependable control of © 
electric power. 


SOLENOID SWITCHES:— These are starting-points of motorized 
drives, — of production and combat operations. They control 
motors of 1 to 714 H. P., single or polyphase, A.C. 110 to 550 Volts. 
Across-the-line Magnetics that safeguard motor drives, — maintain 
emergency schedules. Write for complete-line data in Catalog 9-M. 


INDUSTRIAL CONTROL DIVISION 
DUEL ula Le 
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most versatile motor 


SIZES: “% H.P. TO 25 H.P. 








FROM SNAIL’S PACE TO LIGHTNING SPEED 
J 


The U. S. Varidrive Motor is available 


ANY and all speeds over a wide range 
are offered by the U. S. Varidrive Motor. 
Speed changes can be made while the 
driven machine is in motion. It gives 
you power with thousands of speeds. 
Heretofore it was necessary to equip a 
machine with extra cone pulleys, belts 
or cumbersome gear-change mechan- 
ism. Now you can have an infinite speed 
change and built-in motor, all within a 


neat, compact housing which occupies 


but slightly more space than an ordinary 
motor. The Varidrive embodies an elec- 
tro-mechanical power conversion which 
changes the fixed, constant speed of the 
motor element to variable speeds at the 
take-off shaft without surge or fluctua- 
tion. Moreover, the Varidrive embodies 
the three exclusive features combined 
only in U. S. Motors,—Asbestos-pro- 
tected windings, normalized castings 
and Lubriflush lubrication. 


U.S. VARIDRIVE MOTOR 


FOR INFINITE, SELECTIVE SPEEDS FROM 1 R.P.M. TO 10,000 R.P.M. 


Different types of Varidrives are available to 
meet the precise requirements of any machine 
in your plant. Types include Horizontal, 


IF IT 


ISN’‘T A U.S. 


Upright and Vertical, with manual or remote 
é 


control. Combination Varidive-Syncrogear 
Types give multiplied power at any ¢.p.m. 


MOTOR IT 


in a wide range of ratings beginning as 
low as 4 horsepower. The Varidrive 
replaces complicated slip-ring motors. 
It provides the flexible, positive, speed 
control of direct-current motors with- 
out complication of wound armatures, 
commutators, brush mechanisms and 
contactors. Quick change can be made 
from one speed to another, right down 
to a split r.p.m., while the driven ma- 
chine is in operation. You merely turn 
a simple handwheel to make any speed 
adjustment. Also arranged for remote 
control. A microspeed Indicator 
mounted on the case furnishes visual 
observation of the r.p.m. at the take- 
off shaft. 


ISN’‘T A VARIDRIVE 





———— 





The U. S. Varidrive Motor consists of a sim- 
ple squirrel-cage motor built integral with 
a variable speed transmission, as shown in 
the above diaphanous view of the horizontal 
type. The transmission comprises dual discs, 
coupled with a sturdy, flexible Varibelt. 
Speed is changed by varying the effective 
driving diameter of the Varidiscs. The two 


U. S. Upright Varidrive Motor 


Varidiscs reciprocally expand and contract 
for higher or lower speeds, transmitting 
power through the Varibelt to the take-off 
shaft. To change speed, the operator turns 
a handwheel. This actuates a traveling hub, 
which in turn increases or diminishes the 
distance between the two sides of the driven 
Varidiscs. Bulletin upon request. 


U. S. Varidrive-Syncrogear Motor 


The QUALITY LINE of Power 


VARIDRIVE MOTORS 
SYNCROGEAR MOTORS 
UNICLOSED MOTORS 
UNIMOUNT MOTORS 
TOTALLY-ENCLOSED MOTORS 
AERO-TEST STANDS 


. for infinite speeds 

. for multiplied power 
Horizontal and Vertical 
Horizontal and Vertical 
for hazadous services 
for aircraft servicing 


AUTOSTART Grinders and Buffers 


U.S. ELECTRICAL MOTORS Inc. 


ATLANTIC PLANT: MILFORD, CONN. * PACIFIC PLANT: LOS ANGELES, CALIF. 
Assembly Plant: Chicago. Branches: New York, Boston, Pittsburgh, 
Philadelphia, San Francisco, Seattle. Agents in all principal cities. 


a 
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U.S. MOTORS 




























+ HELPING AMERICA PRODUCE MORE! « 


HANGED 


% They’re out on America’s “production 
fronts,’’ giving freely of their highly specialized 
experience, assisting manufacturers of arma- 
ment, equipment, munitions and supplies in 
keeping production lines moving. They’re aid- 
ing MACHINE BUILDERS to apply anti-fric- 
} oO tion bearings more economically and efficiently. 
They’re helping MACHINE USERS to get 
the most from the bearings they have—to 
hit Write for the Catalog. lengthen their life—to reduce shut-down haz- 
MT Let our engineers work with YOU. ards. At our factory, The Engineering and 
Research Departments are equally busy, solv- 
ing problems in bearing application, opera- 
tion and maintenance submitted by buyers of 
bearings in every field. And all this service is 
being rendered without cost, THAT AMERICA 
MAY PRODUCE MORE. 








NORMA-HOFFMANN BEARINGS CORP'N., STAMFORD, CONN., U.S.A. 


PRECISION BALL AND ROLLER BEARINGS A Ds eee a 










BUY MORE UNITED STATES WAR BONDS, TODAY 


AUGUST 19438 








When that day arrives 


—ef's ¢ ogether! 


pprveeaee 


ene — . th 





_—. 7 
Ie you believe in the future of America as we As a matter of fact, perhaps we can get to- q 
do, then we’re asking for an appointment im- gether now, but if it happens we can’t, remem- 
mediately after the victory has been won... ber we have a date in and for the future. When . 
when a bright new era awaits us all. we both can keep it, you can again take advan- : 
Perhaps we can talk about a coil problem ‘8 of Anaconda service and the benefits a 
derived from the single product control “from b 


. ... how thoroughly we’re organized to help 
you on such a problem only military censor- 
ship forbids telling now. Or it may be that 
you manufacture your own coils and will be in- 


mine to consumer” backed by years of contin- 
uous metallurgical experience. — 


ANACONDA WIRE & CABLE COMPANY 
A pA 
fromm 


General Offices: 25 Broadway,New York 4 
This familiar trade-mark 


symbolizes the best ef- 
P i a al forts of modernresearch 
© gf HX “A AYP iA : and production. 


ANACONDA WIRE & CABLE COMPANY 
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P 
S. 









I terested in discussing magnet wire—any shape Chicago Office: 20 N.Wacker Drive 6 
° ° 8 8 ° ys ‘P Subsidiary of Anaconda Copper Mining Co. 
—any insulation that your operations require. Sales Offices in Principal Cities 
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...at the 
DRAFTING BOARD! 


GENERAL RADIO COMPANY design engineers saved 
a lot of production work and money by giving a little extra 
thought to fastening methods. They might have written the 
common specification —“machine screws in threaded brass 
inserts” —to fasten the metal dial to the Bakelite knob of 
their Variac Transformer. That would have meant extra 


expense for inserts... extra work and time in molding knobs. 









But they considered the P-K Self-tapping Screw method, 
too...found that stronger fastenings could be made with 
ONE simple operation, without inserts. And they solved the 
problem of making fastenings to some knobs that did not 


allow room for inserts. 


Laucilion every fastening job 








...at the 
PRODUCTION LINE! 





STRUTHERS-DUNN production men considered P-K 
Self-tapping Screws as a possible means of simplifying a com- 
plicated job of attaching terminals to the Dunco Relay. With 
a machine screw, the fastening required 5 operations . . . drill- 
ing through the plastic base ... drilling a recess in the bot- 
tom of the base for the screw head ...inserting the screw 
from the bottom... filling the recess with wax . .. and finally, 
locking the screw in place. 

The job became a cinch, with a special screw that com- 
bined a Type “U” Self-tapping Screw on one end and a 
standard machine screw on the other end. The screw is sim- 
ply driven into a hole drilled into the top of the base ... the 
Self-tapping Screw threaded section anchoring securely into 
the plastic base. One operation instead of five! 


Hundreds of Jobs Prove You Can Save Man-Hours 


«ee With Parker-Kalon Self-tapping Screws 


These are two of hundreds of products, important to 
the war effort, which are being turned out faster, with 
a saving of precious man-hours, because the makers 
questioned their fastening methods. 


“Can it be done with P-K Self-tapping Screws?” . . . is 
a question that uncovers opportunities to save time and 
labor. It is a wise standard practise at the drafting 
board, and on the production line. For a very large 
percentage of metal and plastic fastening jobs, these 
Screws offer a combination of ease, speed and security 
that no other fastening device or method can match. 
Call in a P-K Assembly Engineer to check over fas- 
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SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY 


tening jobs with you. Whenever he finds a place for a 
Self-tapping Screw you can make the fastening in one 
easy operation... just drive the Screw into a plain 
hole! Without interrupting production, without spe- 
cial tools or skilled help, you eliminate tapping and tap 
maintenance ... stop fumbling with bolts and nuts... 
do away with inserts . . . cut out riveting and welding in 
hard-to-get-at-places. Write for a P-K Assembly Engi- 
neer, or, send assembly details for recommendations. 


Parker-Kalon Corp., 198-200 Varick Street, New York. 


PARKER-KALON 
eee ea 
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yf LEADERSHIP 


- 
ta TANT PIONEERING... the unceasing search beyond 

present horizons for a Better Way... this ts the responsibility of Leadership. 
As man reaches for the stars, through the science of electricity . . . the miracles 
of Radio and Television . . . the amazing new world of Electronics, we at American 


Lava Corporation have paced each new achievement with insulation engineered to the 






a 
a new requirements. 
a When war came upon us with its demands for tremendously expanded produc- 
“a tion... is requirements for higher performance in Communications... we were 
. ready with the KNOW HOW gained from go years experience in pioneering, de- 
PR veloping and perfecting steatite ceramic insulation, 
f , Our research and engineering staffs will gladly cooperate on today’s blue print 
2. . tomorrow's production. 
/ 


AMERICAN LAVA CORPORATION 


CHATTANOOGA, TENNESSEE 


AWARDED JULY 27, 1942 







Where stability is an important 
quirement, A.tSiMaec Steatite 


» 


framics are unsurpassed for lend- I Ee 


ng rigidity and permanence of STEATITE CERA fe 
ign ment to electronic circuits. INSU LATO RS 


47000 CHARACTERISTICS TAMORED T0 YOUR REQUIREMENTS 






















BRISTOL BRASS 


a lot of business is done 


in this same neighborly way 


AS FAR as we have been able to see, in 92 years of brass-making, 
there’s no reason why a business relationship can’t be as pleasant, en- 
joyable...and mutually profitable ...as the easy give-and-take between 
two neighbors discussing their Victory gardens a¢ross the back fence. For 
that’s the way business gets done most quickly and satisfactorily, when 

conventionalities are detoured and brass tacks are reached without de lay. 


So the first time you do business with Bristol, you ll find this organi- 
zation is “easy as an old shoe” to get along with. You won’t be kept wait- 
ing by the man who can best answer your questions — be he chairman, 
president, or general manager. You'll find him with his coat off, and he'll 
invite you to ‘aaa yours, too. And, if you like your answer straight, he’s 
your man. 


In this friendly, informal atmosphere, things get done faster and bet- 
ter ... which is the reason we have been on tn ae of terms, for scores 
of years, with many of the largest users of brass sheet, rod, and wire. If 
this also happens to be your way of doing business —then we'll be glad 
to meet you, neighbor, and see what we can do to help you on your post- 
war plans. 


THE BRISTOL BRASS CORPORATION, Makers of Brass since 1850, Bristol, Conn. 
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@ Bolts, screws and nuts on war equipment 
must hold their vital positions under a killing 
barrage of shocks and vibration. They'll never 
waver if they are reinforced by EverLOCK Wash- 

ers. Note the distinctive chisel edges on the 

' PEE DELIVERIES QU “MARY SIZES enlarged EverLOCK Washer illustrated above. 
? Rares on AEG een nn ey When these fighting chisel edges dig into the 
contiguous faces of the nuts and work, they pro- 

vide several times more area of resistance in the 

seems game center of action than with other lock washers. 

Getting these wide chisel edges set “for keeps” 
requires only a slight turn. This speeds up assem- 
blies ... saves workers’ energy for extra produc- 
and bet- tion... eliminates the hazards of stretched bolts 


yr scores - BSH ¥. § and distorted threaded parts. Wire, phone, or 
wire. If mail your order today. 
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a TO DO A HERCULEAN JOB 


“The “lype 27 
SUPER AIRCRAFT RELAY 


Expert design... Small size... Light Weight... yet 
a powerful Aircraft Relay possessing a number of 





noteworthy characteristics, which can be varied over 
a wide range to suit the requirements of different 
applications. 

The box frame construction gives the Type 27 
Relay superior strength and sturdiness... yet it 
weighs only 5 ounces. The above illustrated relay is 
capable of withstanding 15g or more without a 
tremor... has a contact pressure of 60 grams (dou- 
ble make-double break) and a contact capacity of 20 
amperes at 30 volts d.c. (100 ampere inrush). The 
pickup is 6.5 volts (.61 watt) at 20° C. The nominal 
coil voltage is 12 volts d.c. Coil wattage at 12 volts 
d.c. is 2.1 watts at 20° C. Temperature range is from 
—40 to 90° C. Size 1% x 1% x 1%". 

Free samples of the above Type 27 Relay (SPDT 
double make-double break in 2 pole construction) 
are available to relay users if request is accompanied dune, Mie Wet Gelineneee Wi 
by a priority of AA-4 or better. Write or wire today development ond mondiadure of 
requesting Relay No. 12723. quality phototubes. 





VISITRON PHOTOTUBES 


cre available in quantity in numer- 


LABORATORIES (C7 OEE LE 


4310 NORTH! KNOX AVENUE, CHICAGO 41, ILLINOIS 
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THE RIVERSIDE METAL COMPANY 


RIVERSIDE ... Burlington County... New Jersey 
NEW YORK S HARTFORD 5 CLEVELAND a CHICAGO 
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Hoover Batu 















Thirty per cent greater load capacity, thirty per cent longer life — 
these are only two of the many advantages of HOOVER HONED 
RACEWAYS that have been proved in hundreds of thousands of ball 
bearing applications. 

The exclusive Hoover method of honing the raceways of ball bear- 
ings on a volume basis means that these improved bearings are avail- 
able at a cost so reasonable that they may be adopted as standard 
equipment on all quality commercial products. 

This means that when you specify and buy, “The Aristocrat of 
Bearings,” you secure honed raceways with a degree of uniformity 
and an exactness in precision, smoothness 
and quietness, previously only attained in 
expensive handmade samples. 


HOOVER 


THE ARISTOCRAT OF BEARINGS 
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Balls - Ball Bearings - Roller Bearings 


AND BEARING COMPANY, ANN ARBOR, MICHIGAN 
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MOTORIZED HELICAL REDUCER 
Horizontal drive—made in 13 sizes in 
ratios of 11%, to 92:1 and from % to 
50 horsepower. 


MOTORIZED HELICAL REDUCER 
Vertical drive—made in 13 sizes 
in ratios of 11/4 to 92:1 and from 
¥%, to 50 horsepower. 


MOTORIZED 
PLANETARY 
REDUCER 


Vertical drive — 
made in 35 sizes in 
ratios of 10 to 
1200:1 and from 
¥% to 75 horse- 
power. 





















FOR 55 YEARS MAKERS OF EVERY TYPE OF GEAR AND GEAR REDUCER 
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MOTORIZED WORM GEAR 


Horizontal drive—made in 11 
sizes in ratios of 6 to 80:1 
and from to 50 horsepower. 


MOTORIZED 
PLANETARY 


Horizontal drive, 
made in 35 sizes in 
ratios of 10 to 


1200:1 and from and from YY to 50 
% to 75 horse- horsepower. 
power. 


D.O.JAMES Ye. 
MOTORIZED \= 


Sk 


SPEED REDUCERS 


SAVE ESSENTIAL AND 
VALUABLE SPACE 


War time requirements make the D.O.James 
Motorized Reducers a very important Must in 
solving and meeting the power-saving needs 
of modern industry. Their accessibility and 
compactness make them most desirable when 
floor space is limited. Their soundness of design 
and manufacture insures maximum efficiency 
with minimum maintenance. 


D.O.JAMES MANUFACTURING CO. 
1140 W. Monroe Street Chicago, U. S. A. 


REDUCER 






Established 1888 


MOTORIZED WORM 
GEAR REDUCER 
Vertical drive — 
made in 11 sizes in 
ratios of 6 to 80:1 


REDUCER 
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~ SIMPLIFIED 


FOR QUICKER SELECTION . .. EASIER . 
ORDERING ... QUICKER DELIVERY* : 
















t 

To fit the widely varying catalog requirements of Motor and Control buyers, new Westinghouse 
Buying Data is available in both bound and loose-leaf form. t 
c 
e Bound books are suitable for use of the majority of motor and control buyers. They contain prices f 


(correct at time of issue and satisfactory for estimating purposes throughout the books’ life), dimen- 


sions, application data and descriptions. They are indexed . . . of standard 814'' x 11" size, thin ) 
enough for convenient use... will lie flat... include the following: 
“MOTOR BUYING DATA“’“—covers popular “CONTROL BUYING DATA’’—lists a wide 
types and ratings of Motors (up to 100 hp), variety of controls and accessories for d-c, single- 
Gearmotors and M-G Sets... 180 pages, 5 phase, squirrel-cage and wound rotor motors :!. 
index tabs . . . 800 illustrations. 276 pages, 7 index tabs ::: 1200 illustrations! 


e@ Motor and Control Loose-Leaf Book. This is for the use of large-scale purchasers and is “‘tailored”’ 
to meet the needs of the individual buyer. It contains more complete product listings than the bound 
books, plus a wealth of information on special features required for specific industries. Pricing data 
is always kept up to date by the issuance of new price supplements. 


*:: time saved in selection and ordering ... use of standard instead of special equipment ... means faster deliveries 
and more man-hours available for war work. 
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THAT REDUCES MOTOR AND 
CONTROL SELECTION AND 


i, (xy ORDERING TIME 


*““More work from fewer man-hours” is one of America’s 
greatest needs today, for every hour saved is another step 
toward Victory. 


Consequently, Westinghouse takes pride in introducing 
new, simplified Buying Data, which enables you to select 
and purchase the proper motor and control for your job— 
in one-half the time! 


Designed to meet wartime requirements, this new data 
is based upon a nationwide survey of 800 motor and 
control buyers in 39 industries . . . designers, estimators, 
purchasing agents, consultants, engineers, operating 
executives. In addition, it reflects the preferences and 3 
opinions of more than 500 Westinghouse motor and con- HERE’S HOW to GET THIS NEW 
trol representatives. BUYING DATA 


Data, as presented, is striking in its newness. It’s easier 
to read, easier to understand, and easier to use than any 
offered previously by any manufacturer. Outstanding 
features are: 





If you are a buyer of Motors and Control, chances 
are that you have alreaay received this new data 
by mail. 


However, if you have not received your copy, 


@ Arrangement to fit buyers’ needs: write, wire or phone your nearest Westinghouse 


@ Only pertinent buying data included—all surplus district office (distribution will be made through 
detail eliminated. district offices only—no mailings from the Westing- 
@ Complete application data to eliminate selection house Headquarters at East Pittsburgh). Westing- 
errors. house Electric & Manufacturing Company, East 
@ Directory of standard equipment designed to elimi- Pittsburgh, Pa. J-90484 


nate need for specially-built motors and control. 
@ New index system for quick product selection. 
@ Ordering data listed in brief, simplified form. 


Westinghouse 





PLANTS IN 25 CITIES... 
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ELECTRICAL CHEMICAL APPLICATIONS 
CONTACTS General Plate laminated metals 


in combinations of silver and 
General Plate laminated metals other precious metals bon 
give silver contact perform- is on various base metals provide 
ance at a fraction of solid silver j ee effective and economical pro- 
contact cost. The rolling proc- | tection against corrosion. he 


esg, used in the manufacturing precious metal gives the pro- 
of these materials, makes the tection . . . while the base 


contact surface harder thereby an @ metal not only keeps costs 
increasing the life of the con- Set down but adds workability 
tact. General Plate laminated and rigidity. Available in flat 


metals are available in raw x | stock or tubing with cladding 
stock or fabricated assemblies. - on one or both sides. 


RADIO AND ELECTRONICS WAR AND PEACETIME PRODUCTS 


General Plate laminated and —~ General wi i laminated and 
solid precious metals, as well . Sw” solid precious metals 38 —_ 
as thin-walled pure-nickel tub- Seats as base metal combinations, 
ing for cathode use, are widely Sa 57s Se are extensively wees. We 
used in radio and electronic ap- o> ; products. These sat — 
plications. Constant improve- “is Plate materials will provide 
ment in production methods to ' the solution noe 
maintain cleanliness of material ig peo products el chemical, 
has been a large factor aie s : electrical, radio, aircraft and 
elimination of emission trou- ; es se other industries. Whether it’s 
bles in customers plants. Spe- ya me for war or peste — 
cial metal laminations are avail- feo & General Plate products a 
able for Radar equipment. ; 


If you have metal problems, consult General Plate. Our engineers will work with you 
on your requirements, Write specifying your particular needs including as much informa- 
tion as possible and drawings if available to assure immediate solution. 
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t has taken us eighi years to prove to industry that 
the use of a potentially superior spring material is no 


guarantee of consistently finer springs. 


At the risk of seeming boastful, there are springs illus- 
trated below — taken from long runs in our plant, which 
have not been duplicated in quantity by any other method 
than by “Micro-processing.” And every one of these beryl- 
lium copper springs is serving a highly critical wartime 


purpose. 


It has taken eight hard 
years of research and 
production for us to sift 
the essential fact from 
the non-essential; to 
take the “wonder” out 
of every run and re- 
place it with “assur- 
ance.” It has taken 
some of the toughest 
problems a war could 
pose for us to prove 
that beryllium copper 
springs in the ultimate 
require a special tech- 
nique to make them be- 


have as they should. 


These are statements of fact which are being proved 
around the clock in the Instrument Specialties plant. 
These statements are made to you who, for one reason or 
another, have found beryllium copper inadequate as the 
spring material for your needs — and to you who have 
yet to take advantage of the extreme versatility of 


beryllium copper. 


We have grown from a small spring manufacturer to a 
relatively large producer — not alone because of war con- 
ditions, but because we have devloped a technique which 
has stood every comparative test ever put to it. By so 
doing, we have converted many disbelievers, and have 
found many new users. Beryllium copper can be the 
wonder metal for coil or flat springs when it is treated 
correctly. That fact Instrument Specialties will prove to 
you on your own springs. “Micro-processing” makes the 
difference between uncertainty and assurance of outstand- 


ing service performance of beryllium copper springs. 
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MICRO-PROCESSING 

takes the “WONDER” 

out of Beryllium Copper 
Springs 





THREE SUGGESTIONS for 
BETTER SPRINGS! 


1. If you are now using coil or flat springs 
which are or could be of beryllium cop- 
per, get in touch with Instrument Spe- 
cialties to see what Micro-processing can 
do to improve necessary physical and elec- 
trical characteristics. 

2. Start planning now to use the exceptional 
long life and dependability of micro- 
processed beryllium copper springs. We 
will be glad to discuss present or postwar 
spring requirements with your design and 
engineering departments. 

3. Write today for your copy of I-S Bulletins 
‘44 and 5 which summarize micro-processing 
in terms of increased spring performance. 


INSTRUMENT SPECIALTIES CO., INC. 


* Paocessie” 





Dept. L Little Falls, N. J. 
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TRADE MARK 


Pencil tracings become blurred and 
smudged with too much handling—or 
too many runs through the blueprint 
machine. Even ink tracings can be dam- 
aged from frequent use. 




















Photact preserves your originals—whether 
pencil or ink. By making a Photact of 
RESTORES your original you need no longer expose 
these valuable drawings to the effects of 
much handling or rough use. Your Pho- 
tact becomes the “‘master” for every pur- 
pose of reference and reproduction—and 
your original may be filed away as a per- 
manent record. 


Photact restores old, worn-out drawings. 
This method insures maximum pick-up 
of lines weakened by over-handling and 
gives you Photact’s clear ink-like lines. 


Photact duplicates your original drawings. 


The Photact negative of original tracing 


sT 


CHICAGO 


we PRESERVE our & 
ORIGINAL DRAWINGS fm 


PHOTACT prints take the wear and 
tear of frequent handling ——_ our 
originals serve only as lasting records 


x * 


* 


can be used to make any amount of 
prints on either Photact paper or cloth. 


The lines of each Photact have such high 
opacity, even when made from pencil 
tracings, that black-line or blueprints 
made from a Photact “master” are always 
much more legible than those made from 
the original. 


This high-quality reproduction with 
sharp contrasts and clearly-defined lines 
makes Photacts ideal for use in sub-con- 
tracting, branch plants—government re- 
quirements, etc. 


Erasures and changes can be made easily 
on a Photact: 


For complete information about the 
Photact process and Photact papers 
and cloths, write: Photact Department, 
KEUFFEL & ESSER CO., Third & Adams 
Streets, Hoboken, New fersey. 


- 1867 


KEUFFEL & ESSER CO. 


NEW YORK «¢ HOBOKEN, WN. J. 


ST. LOUIS + SAN FRANCISCO - LOS ANGELES 
DETROIT - 


MONTREAL 
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SH -H-H-H! 


@ Sailors at sea couldn't listen to their favorite radio 
programs until one of our foremost radio manufac- 
turers was commissioned to build a special sea- 
going receiver. It was found that ordinary radios 
“rebroadcast” and tipped off the ship’s location. And 
without any radio, morale suffered. 

Now, it’s different! Sailors around the world are 
listening to radio programs from home through this 
low-radiation receiving set. The speed with which it 


was produced and put in service is a tribute, in part, 





LABORATORIES, INC. 


E-L ELECTRICAL’ PRODUCTS — Vibrator Power 
Supplies for Communications . . . Lighting . . . Electric 
Motor Operation . . . Electric, Electronic and other 
Equipment ,.. on Land, Seo or in the Air, 






THE ENEMY IS LISTENING! 


to the E-L engineers asked to provide a suitable 
power supply. They did it—fast, and well. 

This is just one of the many contributions to Amer- 
ica’s war effort which E-L research and specialized 
knowledge of vibrator power supplies and electronic 
circuits has made possible. You'll find E+E Vibrator 
Power Supplies on the job in all types of service, and 
on every front where the United Nations are fighting. 

Wherever electric current must be changed, in volt- 
age, frequency or type, E+ L Vibrator 
Power Supplies and Converters offer 
a wide range of advantages, for 


peace, as well as for war. 





For Operating Radio Transmitters in Lifeboats 
—E-L Model S-1229-B Power Supply. Input 
Voltage, 12 Volts DC; Output Voltage, 500 Volts 
DC; Output Current, 175 MA; Dimensions 
1%4"x5%" x6". 


, 





For Operating AC Radio Receivers from DC 
Current—E-L Model 262 Marine Power Sup- 
ply. Input Voltage, 110 Volts DC; Output 
Voltage, 110 Volts AC; Output Power, 250 
Volt-Amperes; Output Frequency, 60 Cycles; 
Dimensions, 1014” x 75%" x 844". 




























POWDER 
METALLURGY 


: 
¥ 
4 


oe 
6 ss 


REG. U.S. PAT. OFF 


BRONZE 


Makes the TOUGH jobs EASY 


a 


Here's a typical example of Johnson 
Bronze Engineering Service at work. 
The application in question had been 
served by a steel washer and a plain 
bearing. The difficulties present in this 





case were .. . in assembling—with two 

separate pieces .. . the constant maintenance and lubrica- 

tion required . . . the tendency for the bearing to work 
out of place. fo 
A Johnson Engineer reviewed the application and designed } om 
a new bearing . . . square on the outside . . . circular on the el 
inside . . . with a flange replacing the washer. Then we ™ 
produced them in LEDALOYL ... our self-lubrication bearing rm 
material. Thus we solved all their problems at once... at 

a lower cost than the original assembly. 

Excellent delivery can be had on LEDALOYL at the present st 
. either from more than 2000 stock sizes . . . or made to f 
your blue print specifications. ; 
Ledaloyl ie a cae This is the kind of helpful service we render manufacturers ; 
se tebiindeas dmegie ant aleninnies every day. Perhaps we can help you with your bearing n 
all machining, provides self-lubri- problems—-_NOW? There's a Johnson Sales Engineer as a 
cation. Write for new literature. near as your phone. © 





JOHNSON @m® BRONZE 


SLEEVE 


SLEEVE BEARING searins | HEADQUARTERS 


SERVICE 


570 S. MILL STREET Wag NEW CASTLE, PA. 
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TURING 


OME DAY not too far away, electron tubes 
S in hundreds of sizes and kinds are com- 
ing home from war. And it’s no tall tale 
to anyone who’s seen what tubes are doing 
for Victory today—this picture story of 
minding the baby tomorrow. You can bet 
electron tubes will mind our babies—and 
cook our meals and heat our homes and 
regulate our lighting and ventilation and 

. what more do you want? Name it—and 
electron tubes can and will do it for you! 

Here at Roebling we're laying great 
store by what electron tubes hold for the 
future of America. Not just in the services 
they'll perform in the home, the office, the 
factory—though these are primary benefits. 
We're thinking of electronics today as a 
maker of jobs for millions tomorrow! 
And we’re thinking of electronics, too, as 
a minder of ‘babies’ that are going to 


JR 
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grow into great new industries! 
And, here at Roebling, we’re making our 
plans for the future accordingly ... 

Right now those plans are simply to 
produce every extra ounce of vital ma- 
terial we can to win this war quicker—more 
Paper-Insulated Power Cable, Armored 
Parkway Cable, Roevar Magnet Wire... 
And even as we win that battle to raise 
production to higher and higher levels, 
we're learning lots of ways we never knew 







ROEBLING 


ELECTRICAL WIRES AND CABLES 


before of how to make electrical wires 
and cables better, stronger, longer-lasting 
. . . Those are the babies we’re minding 
today—and they'll be right on hand to- 
morrow, full grown, to help you meet 
America’s new demands for tubes and 
power and new appliances to use them both. 


JOHN A ROEBLING’S SONS COMPANY 


TRENTON, NEW JERSEY 
Bronches and Warehouses in Principal Cities 











Type C-2B-1A (illustrated) — devel- . 
oO mpecteliy for aircraft use. Well 
ptable to blower applications, un- 
der most adverse conditions. Designed 
for continuous duty to operate in high 
ambient temperatures (will operate 
satisfactorily in a 90° ambient). Ball- 
bearing-equipped. Built in an alumi- 
num die-cast housing. 1/100 H.P. 6, 
12, 24, or 115 volts bc: 115 volts AC, ° 
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Performance Record 


backs up your judgment when you select Oster motors 


This record is your assurance that you are dealing with a seasoned, 
dependable source — that you are not “taking a chance.” . . . Oster 
motors, used exclusively before the present war as original equip- 
ment on Oster motor-driven appliances, have-helped to establish 
the world-wide reputation of these appliances — for fifteen years 
the recognized leaders in their field, widely used by the armed 
services and other departments of U. S. and foreign governments. 
. .. The same sound, conservative engineering — the same trained 
labor force and established precision standards — are behind the 
Oster motors now being built to power vital instruments and 
mechanisms in war planes and submarines . . . Illustrated is type 
C-2B-1A, 1/100 H. P. model in current production; other Oster 
models up to 4 H.P. Let us help you fit this or other Oster motors 
to your requirements. 


John Oster Mfg. Company, Dept. E-11, Racine, Wis. 
M-11 
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WORK-LITES 
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EXTREME RANGE BECAUSE OF 


Two Universal Motions 
he 


SWIVELIER WORK-LITES attached to ma- 
chines, work benches, assembly tables, 1. SWIVEL SOCKET has 90° vertical 


‘ ee d rotates 350° horizontall 
etc., answer the incessant demand ‘“‘we egies: ummm 


need more light on our work”. 2. ENTIRE ARM dlso rotates 350° hori- 


— zontally and adjusts 90° vertically. f 
Sturdily built to withstand rough handling, 3. OIL-RESISTANT lacquered cable, com 
SWIVELIER WORK-LITES adjust easily to any posi- aaa 
sition... and Stay put without screws or nuts. 4. FURNISHED COMPLETE with ~~ 
shade, arm, cord and cap, % 
Where constant vibration, oil spray,and frequent a ee we 


three screw es. cgi? 
adjustments are too tough for ordinary lights, anit 

yr” 
SWIVELIERS can take it. They're built to last! | 


Available through electrical supply distributors. 
Send for Catalog No. 102E today. 


RELIANCE DEVICES CO., INC. 
510 SIXTH AVENUE, NEW YORK 11, N. Y. 
telephone: GRamercy 7-2825 


TURING AUGUST 1943 





KEEPING THINGS UNDER CONTROL 


























WAR MACHINE is an intricate and complicated 
mechanism, with all its planes, tanks, ships and guns. 
To keep it functioning smoothly and efficiently requires 


split-second timing, and precise coordination. 


In this vital task of keeping things under control, Simpson 
Instruments and testing equipment are playing an im- 
portant part. So our part, here at Simpson, is to produce 
all the instruments we can, and to make them the best 
that skill and ingenuity can devise. This we are doing 
wholeheartedly. 

Our only aim is the common cause that today unites all 
industry and all American workers. If we can make our 


weapons as good, and as tough, as the men who wield 
them, victory will be well in hand. 


SIMPSON ELECTRIC COMPANY 
5200-5218 Kinzie Street, Chicago 44, Illinois 
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Buy War Bonds and W Stamps for Victory 
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ment at bomb 

At 30,000 fe 
drops to between ts value at 
sea level. Thus a clez ould normally insulate a 
high voltage terminal from a grounded frame at moderate 
altitudes may be inadequate at high levels of flight. 

To assure maximum insulation in their bomber mag- 
netos, Wico Electric Company uses Irvington Insulation. 
They cover their magneto coils with a smooth wrapping 
of Yellow HTR Varnished Rayon Tape. The wrapping is 
then sealed with Irvington No. 5 Black Baking Varnish, 
thus forming a practically solid mass of insulation, which 
maintains its dielectric strength regardless of low atmos- 
pheric pressure and making the coil “short proof” at 
30,000 feet as well as at sea level. 


IRVINGTON YELLOW HTR VARNISHED RAYON 


an excellent alternate for varnished silk, is light in weight, flexible 
and elastic. Has excellent resistance to oil, moisture and heat. Ten- 
sile strength—15 lbs. per inch width (warp direction). Dielectric 
strength—1200 volts per mil of total thickness. Comes in straight cut 
or bias cut; thicknesses from .003” to .008”, widths from 4” to 36”. 


IRVINGTON No. 5 BLACK BAKING VARNISH 
is composed of vegetable drying oils, heat treated and chemically 
combined with selected asphalts and pitches. Bakes quickly—retains 
elasticity indefinitely—waterproof—high acid and alkali resistance. 
Is recommended for treating assembled armatures, stators and coils. 


For further information and samples, or for technical assis- 


tance on unusual problems, awrite 





VARNISH & INSULATOR CO. 


IRVINGTON, NEW JERSEY, U.S.A. 
PLANTS AT IRVINGTON, N.J. & HAMILTON, ONT., CAN. e Representatives in 20 Principal Cities 
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MAY BE surprising to learn of vehicle 

engine governors having something 
in common with modern combat planes. 
In governor design, the problem was 
one of space limitations. ..and, of course, 
precision. So designers selected the 
‘Torrington Needle Bearing since it com- 
bined, happily, the necessary small size 
with a friction coefficient low enough to 
assure a high degree of accuracy in 
governor operation. 


Builders of fighter planes, on the other 
hand, were confronted with an entirely 
different set of problems. A bearing for 
manual control mechanisms must not 
only conserve space and weight, but 
respond instantly —time after time. Yet 
strangely, or perhaps not so strangely, 
military aircraft manufacturers found 
what they, too, were looking for in the 
Needle Bearing. And other features as 
well, which came in mighty handy as 
the war took increasingly to the air. 


In addition to this unique anti-friction 
bearing’s compact design there was its 
effective lubrication, which helps keep 
’em flying miles and often whole con- 
tinents from maintenance stations... 


high unit capacity, meeting the rigid 
load and weight requirements of these 
fast, maneuverable aircraft ...ease of 
operation, giving our pilots one more 


NEEDLE BEARINGS— 
ALL TYPES—ALL SIZES 


NEEDLE BEARINGS TYPE DC 
are complete, self-con- 
tained units consisting of 
a full complement of roll- 
ers and adrawn, hardened 
outer race. They offer the 
advantages of small size, 
low cost, high capacity— 
and easy installation. 





NEEDLE BEARINGS TYPE NCS con- 
sist of a full complement of rollers 
and a relatively heavy hardened 
outer race. They are furnished 
with or without inner races. Needle 
Bearings Type NCS are adaptable 
to heavier loads than Needle Bear- 
ings Type DC. 


NEEDLE ROLLERS TYPE LN 

are produced in a range 

of types and sizes for 

assembly on the job into 

low-cost, high-capacity, 

anti-friction bearing units. 

Our engineering depart- 

ment will be glad to advise on the correct 
size and type for any application. 








important edge in aerial combat.. and 
ready availability—a vital factor help- 
ing to maintain and speed up our plane 
production. 


DOES THIS SUGGEST TO YOU POSSIBILITIES for 
adapting the Needle Bearing to your 
postwar designs? The people youserve 
are going to want, in their own products 
after Victory, the revolutionary prin- 
ciples that have improved performance 
and cut costs in war production. And 
the Needle Bearing offers all of them— 
light weight, compact design, infrequent 
lubrication, dependable operation, plus 
installation ease unique in an anti- 
friction bearing. For preliminary infor- 
mation, write for Catalog No. 117; 
which lists sizes, ratings and typical 
applications. Then let Torrington 
engineers help you work out whatever 
specific service problems may develop. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. * South Bend, Ind. 
Makers of Needle Bearings and Needle Bearing Rollers 


New York Boston Philadelphia $ 
Detroit Cleveland Seattle 3% f° 
San Francisco Chicago Los Angeles 

Toronto London, England 


TORRINGTON NEEDLE BEARINGS 
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This amazing electron microscope, de- 
veloped in the RCA Laboratories, 
explores new sub-microscopic worlds not 
revealed by light waves. It is from 50 to 100 times 
more powerful than the strongest optical micro- 
scope. Magnifications up to 100,000 diameters 
are obtainable. 


The use of Ohmite Rheostats and Resistors in the 
circuits of such an advanced electronic instrument 
is a tribute to their quality and performance. 


Ohmite Products are used today for accurate, de- 
pendable control-by-resistance in many electronic 
and electrical devices ...in laboratory apparatus, in 
fighting equipment, in scientific instruments, and 
in the production tools of war. These resistance 
units will be ready to serve the new electronic age 


to come...after Victory is won. Ohmite engineers 
are glad to work with you on any control problem. 


Send for Catalog and Engineering 
Manual No. 40 

Write on company letterhead for helpful 96-page 
guide in the selection and application of rheostats, 
resistors, tap switches, chokes and attenuators. 


OHMITE MANUFACTURING COMPANY 
4805 FLOURNOY STREET © CHICAGO, U.S.A. 











POWDERED IRON 


These little units have been designed 
for use with audio chokes, “hash” chokes, 
They 
consist of an iron core having insulated 
leads and resembling the axial lead-type 


R-F chokes and various others 


resistors. These cores reduce the 
physical dimensions of the choke 
coil, and the iron serves to in- 
crease the “Q”. The insulated 
leads serve as connections to the 
coil and permit point-to-point 
wiring. Available in a complete 
line for present day requirements. 


* * * 


OTHER STACKPOLE IRON CORES 


include a complete line for modern 
high frequency equipment from 40 
meg. to 175 meg. and higher; in- 
sulated cores, high-resistivity cores; 
molded iron transformer cores, and 
various others. Samples to your spe- 
cifications gladly submitted 


IRON CORES FOR 
CHOKE COILS 


INSULATION 

























STACKPOLE MAKES: 


Brushes for all rotating 
eqvipment 
Carbon, Graphite, Molded 
Metal and Composition 

Contacts 


Powder Metallurgy Components 
Bearings @ Anodes 
Electrodes 
Power Tube Anodes 
Brazing Blocks 


Welding Rods, Electrodes 
and Plates 


Rheostat Plates and Discs 





and various other molded items. 




















HIGH-RESISTIVITY 


CORES 


Where cores having high unit resistivity 
are needed, Stackpole offers a special 
materia! showing resistance of practically 
infinity. Cores of this material are recom- 
mended for applications where a resis- 


tance of 150 megohmss or greater 
is required, and where voltages 
do not exceed the breakdown 
value. The insulation reduces 
leakage currents and their re- 
sultant noise troubles when coil 
is located on or touching this 
high resistance core; possibili- 
ties of voltage breakdown be- 
tween coils and cores are greatly 
reduced; and, in applications 
using cup cores, this material 
avoids the necessity for heavily 
insulated lead wires. 


STACKPOLE CARBON CO. 


St. Marys, Pennsylvania 
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NEWS! DOG BITES DOG 


Inevery theater of the war, Hunter 
Springs are helping to *‘put the 
bite’? on our enemies. Designers 
of equipment for our armed forces 
have welcomed the curves, charts 
and helpful information con- 
tained in our new book, ‘‘Science 
in Springs’’. A request on your 
business letterhead will bring 
your copy promptly. 


aap 


N2 


sa SIMPLE FORMULA. But look 
«~¥ over the testing equipment needed 
to see whether the spring will obey that 
formula! 

We had to find out how plungers, con- 
trolled by small precision springs, be- 
haved under centrifugal forces imparted 
by a spinning head. 

The head, mounted on the end of a 
shaft projecting from the panel, is whirled 
at predetermined speeds corresponding 


to design calculations. 


Ky 
BWR, 


rN? 
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Motion of the head with its springs 
and plungers is optically “‘stopped” by 
a neon stroboscope. The exact position 
of the plungers is simultaneously pic- 
tured on the screen of a cathode ray 
oscillograph, using voltages produced by 
changes in the flux density of a magnetic 
circuit. Fact finding of this kind requires 
design and research experience not often 
found on a springmaker’s doorstep ... 
another reason you gain by relying on 


“Science in Springs” at Hunter. 


WE'RE READY TO HELP YOU NOW—Because of recent expansion, we have the capacity for designing 
and manufacturing additional springs now. If your job is war-essential, get in touch with us at once. 


HUNTER PRESSED STEEL COMPANY, LANSDALF PENNA. 
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/ N GREATLY magnified picture of a few 
Stewart parts—vitally important although small 
in size, as practically all assemblies would be 
useless without them. A ‘‘Great'’ Family in 
every sense. 


Great in coverage—meets virtually every 
Terminal requirement in the electrical field. 
Great because every part is made to highest pre- 
cision standards—accurately dimensioned and to 
full standard gauge. Great by reason of the 
quality of the metals used, assuring maximum 
strength, durability and long life. 


Odd shaped pieces stamped and formed 
from wire or strip on high speed machines. 


Hundreds of items in stock. 


Complete Hot Tinning and Plating facilities 
for handling large orders. 


Send for samples and quotations. Let us 
have your prints and specifications. 


Quick Response to Inquiries! 


STEWART STAMPING COMPANY 
621 East 216th Street, 67, New York 


BUY MORE 
WAR BONDS! 
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ENGINEERING AND MANUFACTURING INSULATORS FOR Kado “lubes 


STUPAKOFE ceramics were used as heater in- N nani ; euaiiaeedmenemeleenta . 
sulators in the first A. C. radio tube. In the years 1) “cli ns pes t cio ey ‘rhc 
a in 2 « a i / f } | 
following we have been directly associated with ») |Dia 0 It 
practically every change and improvement and ' ; 
\ € > , ‘ ” é 











have developed many materials which have con- 
tributed to the progress of the radio tube industry. 

Insulators vary in specifications, depending 
upon their application. We have the experience 
necessary to prescribe the correct material for a 
given application and the manufacturing facilities 





| “for great 
. . . . i} 

to produce extremely large quantities of precision | achievement” 
made ceramic insulators to your specifications. 








STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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Blueprints Direct process 


ONE DAYS PRODUCTION ONE DAYS PRODUCTION 





LABOR EQUIPMENT PAPER COST TOTAL LABOR EQUIPMENT PAPER COST 
cost cost cost cost 


$12. $8. $108. $128. $12. $8. $216. $236 




















Blueprints save thousands in large production 


In a typical day’s run, due to the difference in paper costs, large production of either BLUEPRINTS or Direct Process 
the total cost of Direct Process Prints would be 85° % greater Prints) at a speed of 15 lineal feet per minute (21,600 sq. ft. 
than Blueprints. Assuming that prints 36” wide are being per 8-hr. day or 2700 sq. ft. per hr.) with labor, amortization, 
made on continuous yardage (the most efficient method for power, etc., equal—you can save $108.00 per day! 
} 
; 


Hess is One instance where Blueprints save $108.00 over Direct Process 





Prints on one 8-hour day—in paper cost alone! 

For small and medium production requirements Direct Process Prints 
do have some advantages . . . but for large production it’s always BLL E- 
I PRINTS .. . and from a cost standpoint, whether production require- 


ments are medium or large. it’s always BLUEPRINTS. 












Based on paper of the same weight, quantity and rag content BLUE- meer youn paceucnon eaTnes 


WITH BLUEPRINTS 


BLUEPRINT paper costs only half as much as 
other types of reproduction papers—obout '/2¢ 
per sq. ff. 

BLUEPRINTS give you good clear working 
copies from VanDyke negatives. 

BLUEPRINTS are not easily sabotaged . . . 
olterations are immediately apparent. 
BLUEPRINTS are authoritative . . . a direct order 
from the Engineering Department . . . Men in 
the shop are accustomed to them. 
BLUEPRINTS stand up better in shop use.. . . will 
take more handling . . . don't show soiling. 
Accidental marks can't lead to misinterpre- 
tation. 

BLUEPRINTS are easier to read. 

BLUEPRINTS improve with age . . . there are no 
chemicals left in the paper to turn yellow or 
destroy the paper. 





PRINT paper costs about one-half cent per square foot compared to 






one cent per square foot for Direct Process Paper. In a year’s produc- 





tion this “fractional” difference can mount into thousands of dollars. 





For more information, send for the NEW “Paragon-Revolute HAND- 


BOOK OF PRINT-MAKING AND PROCESSING.” Address Dept. 8R. 
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oe ee | 3 We Eugineers realize that performance in the field must 


rank in equal importance with quantity and quality in production 
schedules. The fact that CLUTCH HEAD SCREWS may be re- 
moved and replaced with a standard type screwdriver is accepted by 
us as the first definite answer to a hitherto serious handicap in field 
work. While thus simplifying and quickening field service, CLUTCH 
HEAD SCREWS have everything that makes for safe, speedy, and 
economical production. The deep clutch provides an easy-to-hit 
bull’s-eye on the assembly line...into which the Center Pivot bit 
self-centers for elimination of “‘slippage’’...conserving operator en- 
ergy for the drive home with less effort...all for a smoother, faster 
tempo of factory production that is vitally important to both effi- 
ciency and lowered costs. So, we Engineers who plan and produce 
can join issue with you men in the field who “‘keep ’em rolling.”’ 


CLUTCH HEADS, the only ECONOMY is an impor- 


“PURING 


UNITED SCREW AND BOLT 
AAA EL 


CHICAGO 


AUGUST 1943 


modern screws that may be 
operated with a standard 
type screwdriver or an 
Assembly Bit, are performing 
today an important wartime 
service. They are available in 
Standard and Thread-form- 
ing types for every purpose. 


tant feature of this Center 
Pivot Assembly Bit. No 
‘‘back-to-the-factory’’ ship- 
ment is necessary for recon- 
ditioning. A brief application 
of the end surface toa 
grinding wheel fully restores 
original maximum efficiency. 


CORPORATION 


NEW YORK 








Chicago 


1943 Walnut Street 11-16, 44th Drive 4408 Carnegie Ave. 





. 
od Yes If you need prompt, dependable, metal finishing information, 


call on Udylite. No organization in the country is better qualified 
to give you advice in plating, polishing or anodizing, gained 
through years of practical application, in all sorts of installa- 
tions under every type of conditions. 


Udylite maintains a large staff of experienced Metal Finishing 
Engineers and Electrochemists, whose consultation and advice 
is available to Udylite customers. These men know their busi- 
ness thoroughly and they can help you plan a new installation 
or revise your present one for greater efficiency. 


Udylite has a complete line of metal finishing equipment, 
second to none in quality and performance. Special equipment 
will be designed and built to your requirements. 


Udylite offers a complete line of best quality supplies, from 
Acids to Zinc anodes. 


Call on Udylite for your Metal Finishing needs. You pay 
nothing extra for Udylite’s ‘Know How.” 


1651 E. Grand Blvd., Detroit, Mich. 
Long Island City, N. Y 
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HE unnecessary war of 1812 was declared two days after 

Lord Castlereagh announced in England that the “Orders in 
Council” (which caused the quarrel) would be repealed — but 
the Congress of 1812 didn’t get the news in time. 


The final battle of New Orleans, costing 2.000 lives, was fought 
fifteen days after peace was signed at Ghent— but the armies 
hadn't heard the news. 


Today news, propaganda, and battle orders can girdle the globe 
in a second if communications equipment is functioning perfectly. 


Radio parts made of Formica help civil and military communi- 
cations function perfectly because of Formica’s excellent insulating 
qualities at radio and audio frequencies. In addition, Formica is 
light, strong, tough, moisture resistant, and readily machined. A 
material possessing such properties will have many new uses in the 
close knit world of tomorrow, some uses in your product no doubt. 
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It’s important to your cus- 
tomers ... and to you... that 
your machines keep in step and 
keep up with the production 
parade. And that’s what Veeder- 
Root Counting Devices help to 
do... by enabling any machine 
to report instantly on any sign of 
trouble that might cause the ma- 
chine to lag behind. So mechani- 
cal or power adjustments can be 
made in ample time, before 
losses are sustained, and produc- 


tion thrown out of rhythm. 


There are Veedér-Root Count- 
ing Devices for mechanical or 
electrical application to any type 
of war-production machine or 
process. And these devices are 
inexpensive, compactly con- 
structed, and readily adaptable 
as integral parts of any machine 
design. Build them into all your 
machines, and give your cus- 


tomers this extra protection. 


e production 
when you 


VEEDER-ROOT COUNTERS 
into all the machines you build 


Veeder-Root Inc. 


HARTFORD, CONNECTICUT 
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How Strong is 
Plexiglas? 


HE answer to this and many 
other engineering questions can 


be found in the PLEx1iGLAs Mechan- The 
PLEXIGLAS 


ical Properties booklet. This new 


Mechanical Prop- 


. ° . 5 srties J inc ; 
Rohm & Haas publication gives the prsdioegniaeresaigtss 
data on the tensile strength 


of Piexictas under dif- 
¢LAS conducted recently in our new ere 
perature, thickness, 
shape and rate of 
numerous graphs and new photo- 2 mre, 


results of scores of tests on PLEXt- 
physics laboratory. Illustrated with 


graphs, PLexicLas Mechanical 
Properties is probably the most com- 
prehensive technical handbook ever 
published on any plastic. 

Write to our Philadelphia office 


for your copy of this important book. 


~* * *« 
Rohm & Haas Company, Washington 
Square, Philadelphia, Pa. Other offices 
in: South Gate, Los Angeles— Detroit 
Chicago. Canadian Distributor—Hobbs- 
Glass Ltd., Montreal, Canada. 


THE CRYSTAL-CLEAR 
ACRYLIC PLASTICS 


PLEXIGLAS 


SHEETS AND RODS 


CRYSTALITE 


MOLDING POWDER 


PLEXIGLAS and CRYSTALITE are the trade-marks, Reg. U. S. Pat. Off., for the acrylic resin thermoplastics manufactured by the Rohm & Haas Company. 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA, PA. 
CTURING 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides re es am 





1. complete impregnation 
E 


2. higher dielectric 


eee : —_ 
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3. with less varnish build-up 


4. fewer varnish dips 
Be ees pans 


5. superior finish 
E 


@ These definite improvements in the results obtained 
with the new Kappa Cellulose Acetate Rayon Tapes, when 
varnish-impregnated by standard methods, have been proved 
both by authoritative impartial laboratory tests and by the 
experience of many leading electrical manufacturers now 
using Kappa Tapes in regular production. 

The KAPPA TECHNICAL BULLETIN gives in detail the results 
of tests covering both physical and electrical properties of var- 
nished samples, together with specifications and prices. Ask 
for your copy of this bulletin, also for long length test samples 
of Kappa Tape in the widths and thicknesses you use. Kappa 
Tapes are IMMEDIATELY AVAILABLE in standard widths and 
consistent mil thicknesses . . . including 3, 5, 7, and 10 mil. 
Write to The Wm. E. Wright & Sons 
Company, Industrial Textile Division 
Box 38, West Warren, Mass. 


Complete test and Technical Data and 


prices in this new Bulletin. Free on request. 


’, 
"de Merk Reg. U.S Po! 


CELLULOSE -ACETATE 
RAVON 


COIL- WINDING 
THPES 
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ELECTRICAL MANUFACTURING 





‘TURING 


<r 


1943 


\ 


SS eee ee 


Mie | 
Lhd poe 


@ General Industries is making a wide 
range of molded plastics parts that 
serve in a diversity of fields in the war 
and in activities that directly support 
the fighting fronts. In producing these, 
General Industries has built on and 
extended the experience and skill 
gained throughout the years producing 
for industrial needs. 


CHICAGO: Phone Central 8431 
DETROIT: Phone Madison 2146 


By the same token, when the transfer is 
made back to producing for peacetime 
needs, General Industries will be better 
equipped than ever before to render 
dependable, satisfactory service to 
manufacturers of industrial equipment, 
autos, radios, electronic devices, and all 
manner of appliances that will make 
the world a better place to live in. 


THE GENERAL INDUSTRIES 9. 


Molded Plastics Division + Elyria, Ohio 


NEW YORK: Phone Longacre 5-4107 
MILWAUKEE: Phane Daly 4057 
PHILADELPHIA: Phone Camden 2215 
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CHROMEL 


ELECTRICAL MEATING ELEMENT 


WIRE 





A nice, thick, juicy steak. Gratifying at any time, but 
especially so these days. ... And if you are a heating 
device maker, we think it’s gratifying to you, as you 
think of the devices you made in peacetime—to realize 
how durable they were because of their durable 
Chromel elements. With Chromel so scarce today for 
replacements, this alloy’s long-life must be doubly satis- 
fying to you. Now’s the time when Chromel’s fine dura- 
bility really does count. (Meanwhile, we all feel good 
to know that Chromel is making things hot for Hitler!) 
... Glad to send you Catalog—M. 


HOSKINS MANUFACTURING CO. « DETROIT, MICH. 
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Built for Tomorrow 


... YOURS 


Designed tor post war use, the Peanut Micro Switch so filled 
the bill for a number of military requirements that we are now 
aking them in large scale production. 


This diminutive switch is smaller than the basic Micro Switch, 


nore robust, more resistant to vibration, is lighter, lower in 
cost and has a higher electrical rating. 


The Peanut Micro Switch is so designed that it can be used 
thout an enclosing case, allowing the actuating movement 













toda y Skeleton Peanut Micro Switch 
to be applied anywhere over a large portion of the upper spring. 
Used with a Bakelite case, a convenient stem mounting is pro- 
vided. The construction allows inherent overtravel beyond the 
point of operation sufficient for most uses. 


The unenclosed Peanut Micro Switch weighs .019 lb., encased 
in Bakelite housing the weight is .048 lb. This switch resists 
vibration and acceleration up to 300 times gravity. Operating 
force is 32 ounces maximum and the movement differentia! is 
.036" maximum. 


Contact separation up to .085” can be varied in manufacture to 
meet requirements. This wide gap is particularly valuable on 
DC loads. To provide the high unit contact pressure for low 
voltage applications, contacts of 99.95% pure silver are formed 
with a knurled surface. 


Experience and skill of Micro Switch engineers is at your serv- 
ice. Send for information. 


Micro Switch Corporation, Freeport, Illinois 
Branches: 43 E. Ohio St., Chicago (11) * 11 Park Place, New York City (7) 


























Sales and Engineering Offices: Boston + Hartford + Los Angeles 
Peanut Micro Switch Ratings 
DIRECT CURRENT ALTERNATING CURRENT 
MOTORS—RELAYS & , mo | Inductive 75% PF 
HEATERS LAMPS SOLENOIDS | | —— ae hee 
vouts pc. | Seelevel | 45,000 # Seo level | 45,000 ft. | Sea level | 45,000 ft. = oo 
oy omp. amp. amp. omp. amp. _omp. | 110 20 10 15 
Re : | 
| 24-28 40 | 40 4 | 7 30 | 25 220 10 5 8 
\ 110-115 LS 1.2 ES ka 1.2 0.75 Not less than 100,000 operations 
") 220-230 0.6 0.6 0.6 0.6 0.5 0.3 
—— | sclbutiliatig = 


{) Aircroft use of 25,000 operations *) Not less than 100,000 operations 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


MICRO SWITCH 


Made Only By Micro Switch Corporation... Freeport, Illinois 





MOTORS 110-220 V. A.C. motor rating %4 h.p. 
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For ? 
Machines That Make 
Machines That Fight 


@ Bunting Bronze is serving today in aircraft, 
tanks, cannon, fighting ships and mobile 
units of the Army and Navy, and also in the 
amazing machines that make machines that 
fight. Bunting engineers are working with 
the pioneers in this new mechanical age. 


Time, labor, and critical materials are 
saved by the use of Bunting Bronze Stand- 
ardized Bearings available from stock, 
completely machined, for applications in 
machine tools, electric motors and in- 
dustrial equipment of all kinds. Bunting 
Factory-Finished Precision Bearing Bronze 
Bars save 50% of machining time and 25% 
of purchased metal. Ask your wholesaler. 
Write for catalog...The Bunting Brass & 
Bronze Company, Toledo, Ohio. Ware- 
houses in Principal Cities. 
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srass & |S a SPRA AY 


all BEHIND THE GUN. 


When your workman picks up a spray gun to se lS an M&W finish, he has 
behind him 67 years of experience in producing chemicals and special finishes 
for thousands of products in all branches of industry. %¢ Manufacturers of 
war materiel are invited to take advantage of this background of information 
and experience. Our technical staff will be glad to help you with any finish- 
ing problems you may have. ** A copy of our booklet, “Information on 
U. S. Government Specification Finishes,” containing an up-to-date list of 
specifications and the M&W finishes which meet them, will be sent on request. 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
‘TURING? BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. «© 1228 W. PICO BLVD., LOS ANGELES, CALIF. 
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Precision Measurement Insures That 
Extra Quality And Interchangeability ee 

Characteristic Of Parts Fabricated 
By CRONAME 


rN Dependable Source. 
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CROWE NAME PLATE & MANUFACTURING CO. 
PRINCIPAL OFFICE AND PLANT CHICAGO 





NEW YORK PHILADELPHIA Oe eae CINCINNATI 
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* All companies listed below are thoroughly experienced in the swift fabrication 


of porcelain parts. 


Their complete engineering organization, including 


chemical and mechanical engineers who have specialized in scientific 
porcelain manufacture, are ready to assist with your special requirements. 


Sponsored by the following members of the 
ELECTRICAL PORCELAIN SECTION 


NATIONAL 
ELECTRICAL 
MANUFACTURERS 
ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE, AKRON 14, OHIO 
THE COLONIAL INSULATOR CO. 
973 GRANT STREET, AKRON 11, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. 


P.O. BOX 272, MACOMB, iil 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 
PORCELAIN PRODUCTS, INC. 
1241 WEST FRONT STREET, FINDLAY, OHIO 
SQUARE D COMPANY 


6060 RIVARD STREET. DETROIT 11. MICH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9. N. J 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 E. FIRST STREET, SANDUSKY, OHIO 
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You have known the many primary advantages of 
Electrical Porcelain—resistance to corrosion, acids, ther- 
mal shock, and arcing; high insulation value; also per- 
manence plus mechanical accuracy. 


Experienced workmen and good equipment make exact 
die work and swift production a matter of well under- 
stood routine. 


For example, all the Porcelain parts illustrated were 
made to meet special requirements. There was no long 
delay or expensive wait for materials. Quality, uniformity 
and economy, all are factors that have resulted in the 
extended use of porcelain. 


Porcelain is plentiful . Porcelain is versatile 


Porcelain is available. 


PORCELAIN WILL GET THAT JOB DONE NOW 
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the thickness of 


HUMAN HAIR 


...and here you see a magnified 
photograph of this 0.0009-inch ] 
Nickel Alloy Wire knotted around 
two thick-looking bars which are 


really two strands of human hair 7 
t 
The strength, toughness and corrosion Nickel, Monel, “K” Monel, Inconel . . . 
resistance of INCO Nickel Alloys are avail- all can be drawn into wire as fine, or a 
able in almost any size product you could _ heavy, as you require . . . and, of course, P 
name ... from giant forgings as big asthe — are available in many other forms. All c 
gate stems in Boulder Dam to wire of have high strength, toughness and resist- t 
split-hair fineness. ance to corrosion. In addition, each alloy 2 
The use of the wire illustrated here has individual properties that make it su- 
i j C HK 2 a must be kept secret, but this information perior for special uses. ( 
can be given. The wire is so fine that a iy oe, ] 
f pound of it would stretch more than 80 If you are interested in detailed infor- 
LLOYS miles. It is so nearly invisible that the mation about the great range of sizes and 
workmen at Driver-Harris Co., who pro- forms produced in INCO Nickel Alloys. 
| MONEL - ““K’’ MONEL - ““S’’ MONEL duce it, work by feel more than by sight as write for the booklet “Tremendous Tri- 
“R’ MONEL - “KR” MONEL they draw it through the diamond dies. fles.” A copy is yours for the asking. 
INCONEL - ““Z” NICKEL - NICKEL 
Sheet... Strip... Rod 
Tubing . . . Wire . . - Castings THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N.Y. 
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Imagine 


be 


trying to HIDE 
from Electrons? och 


nified 
9-inch ESIDE an electron, even the tiniest speck of dust 


round looms up as big as the broad side of a barn. 


oh ae When put to the task of finding and measuring un- 


hair balance in rotating parts, it takes these lightning-fast 
—— workers no longer than it takes to rev up a part to 
testing speed on a Dynetric Balancing Machine. 

oo Today, the modern science of electronics performs 
fine. or an invaluable service in balancing all kinds of vital 
course, parts such as armatures, super-chargers, propellers, 
ns. All crankshafts, and many others. By eliminating vibra- 
1 resist- tion, longer life and more dependable performance 


are built into all kinds of war-winning equipment. 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue « Madison, Wisconsin 
infor- 


Alloys, LOOK AHEAD...KEEP AHEAD... 
us Tri- WITH GISHOLT IMPROVEMENTS 


g. 


¢ 


| DYNETRIC BALANCING MACHINES have 
reduced the once-tedious task of balancing 
to a simple meter reading. Now, anyone can 
do it—more easily, more quickly, more accu- 
rately than ever before. Literature on request. 


TURRET LATHES - AUTOMATIC LATHES - BALANCING MACHINES 











“Vortex Varnished Lambrics 
Dieflex Vornished Tuhings 
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Wire, write, or call us if you are located in the territory 
we serve. We offer assistance in the selection of available 
materials for each job and prompt service. In addition to the 
products featured above, we also carry Vartex Varnished 


Cloth and Tapes, Varslot Combination Slot Insulation, 

Varnished Silk and Paper, National Hard Fibre and Fish- a 

paper, Phenolite Bakelite, Adhesive Tapes, Asbestos Woven oe oe 
Tapes and Sleevings, Cotton Tapes, Webbings and Sleev- . on) , 


ings, and other insulation materials. + ses. 
f ca 











INSULATION MANUFACTURERS CORPORATION 


CHICAGO 6: 565 West Washington Blvd. CLEVELAND 14: 1005 Leader Building 


Representatives in 


MILWAUKEE DETROIT 2 MINNEAPOLIS PEORIA 
312 East Wisconsin Avenue 11341 Woodward Avenue 316 Fourth Ave., South 101 Heinz Court 
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DIE CAST SHANKS 
FOR UNIFORM BUTTONS 





Note the shanks on the buttons in the foreground 


The War Department has announced that all of the 
brass buttons on the overcoats and blouses of enlisted men 
in the United States Army will be replaced as quickly as 
possible by plastic buttons with zinc alloy die cast shanks 
(the illustration above shows Navy and Merchant Marine 
buttons so made, also). The change will result in a saving 
of 365,000 pounds of metal this year by the Army alone 

This saving will make everyone very happy—except, 
possibly, the soldiers themselves. We are told that they 
will have to sew their own buttons on, or get a girl friend 
to do the job for them. After the change is made, however, 
the men in khaki will find that the new buttons are on to 
stay—thanks to the strength of zinc alloy die cast shanks 
imbedded deeply in the plastic. 


7 DIE CASTINGS IN A 
SAFETY CAN ASSEMBLY 


The safety can, below, is a boon to the wartime conserva- 
tion program. It is designed to facilitate the storing and 
dispensing of volatile and inflammable liquids. The leak- 








This can can be filled or emptied in one minute 


THE NEW JERSEY ZINC COMPANY 


HORSE HEAD SPECIAL ( 
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UNITED 
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ALLOY POT 


e& New Jersey Zinc Company t 
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the field of die castings. Title Reg. U. S. Pat. Of 





ELECTRICAL MANUFACTURING EDITION No.12 


proof spout and fill-opening prevent loss by evaporation, 
and special perforated fire baffles in both openings prevent 
ignition of the can’s contents. 

The illustration reveals that the carrying handle, the 
spout assembly and the fill-opening hinge handle are all 
zine alloy die castings. Because of the unusual shapes ob 
tainable through the die casting process, the number of 
parts is reduced to an absolute minimum. Smooth, easily 
finished as-cast surfaces are an inherent quality of the 
castings, as is the necessary strength to withstand hard use 


40 SHELL FUZE BODIES 
CAST AT ONE TIME 


40 Navy 20 MM. shell fuze bodies are cast at one time 
on the “gate” shown here—at the rate of 3 “gates” a 
minute. This speed of production, plus excellent physical 
and mechanical properties, makes zinc alloy die castings 
adaptable for critical ordnance components. 

Does this, and the other applications on this page, give 
you a suggestion for improving your present war produc 
tion? Does it offer possibilities for consideration in your 
post-war planning program? We will be glad to send you 
complete descriptive literature on zinc alloy die castings 





160 FRONT ST., NEW YORK 7, N. Y. 
99.99 + % 
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Conditions Make the Product 


Wartime days and nights do a pretty exacting job in the exploration 
of product character. As is well recognized, what has passed for 
quite good enough before may show some deplorable inadequacies 
in combat service. It was early in the course of the Global Conflict 
that vibration, shock, accelerative forces and extremes of tem- 
peratures and pressures were individually analyzed and largely 
licked as factors influencing product design. 
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ITS ANOTHER WORLD “UPSTAIRS” 
Rather more recently has come the full realization that, up in the 
higher altitudes, materials may no longer remain what they have 
previously been known to be in terms of anticipated performance. 
Even electricity itself refuses ‘“‘to behave’’ in usual ways and dis- 
plays corona phenomena that call for special handling. Aircraft 
motor brushes have been lasting for so short a time that replace- 
ment needs are almost astronomical in proportions. Indicative, at 
least, is the fact that carbon brush production for all purposes is 
currently estimated at the rate of 328,000,000 units a year. Quite 
a lot of brushes. Plastics, synthetic and natural rubbers and 
= aes surface finishes, too, are proving somewhat astonishingly short 
sroduc | lived in some instances. These materials have yet to be held to 
wi se: approximations of what they consistently do at the earth’s surface. 
astinet: One of the disconcerting elements of the problem is the failure 
of some accelerated aging tests to yield results comparable to the 
evidences of what happens at high-level flying. Much remains to 
be learned about the performance of materials at high altitudes 
and there are some definite implications for post-war products 
and services. 











“DOWNSTAIRS” HOLDS SURPRISES, TOO 

Submarines have been used by various navies for quite long enough 
to have established the character of the adversity factors for 
insulation, contacts, finished surfaces, bearings, etc., as related 
to moisture, fumes and pressures but some more recent lessons 
have been of necessity learned here, too, largely related to parts- 
sealing and hazard isolation. Here, as well as in the air, small 
heating units are being relied upon to maintain temperature levels 
conducive to maximum effectiveness of individual parts operations. 
Thus, in some cases, the conditions must be adapted to the product. 
War is teaching some highly concentrated lessons. 
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Some Basic Resonant | C 


HEN, and under what conditions, should series 
resonance be used? \When parallel? If 
the source has a low impedance and if it is 
desired to obtain the maximum current in the circuit 
for a given impressed emf. then series resonance should 
be utilized. However, parallel resonance is preferred 
whenever the source is of high impedance. More- 
over, it is sometimes desirable to keep currents of cer- 
tain frequencies from flowing through a particular por- 


Fig. 1 Gae1e series circuit having greater inductive 
than capacitive reactance has impedance dia- 
gram as shown in Fig. 2. 


tion of a circuit without preventing the passage of 
currents of other frequencies which may be desired. 
In this case also, parallel resonance should be used. 


RESONANCE FUNCTION TO REACTANCE 


O BRING about resonance in any type of circuit, 
ti it is essential that the circuit possess both induc- 
tive and capacitive reactance. Inductive reactance 
varies directly with the frequency, thus 

X, = 2rfL = eL ohms, (1) 
in which f is the frequency in cycles per second, L. is 
the coefficient of self-inductance in henrys, and & is 
the angular velocity in radians per second. 

On the other hand, capacitive reactance is said to vary 
inversely with the frequency and may be expressed as 
follows: 

1 1 


Ac = — ohms, (2) 
2niC wf 
where f and » have the same significance as mentioned 
above and C represents the capacitance in farads. 
Given a series circuit similar to that shown in Fig. 1, 
the equation for the scalar value of the current is: 
E 


=> —_. —— ( 


ww 


VR? + (Xi — Xo)? 
The vector value of the current is given by the equa- 
tion : 
E 
l= (4) 
R + j (Xz, — Xo) 
Assuming that the inductive reactance is greater than 
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Fig. 2 
ECTOR §an- 


alysis of val- 
ues in circuit of 
Fig. 1 shows re- 
sistance in phase 
with current, im- 
pedance @ deg. 

leading. 


1 
tho 


the capacitive reactance, then the impedance diagram 
will be as shown by Fig. 2. 


Note, that the resistance is in phase with the cur- 
rent, the inductive reactance is 90 deg. ahead and the 
capacitive reactance is 90 deg. behind. Therefore, Z 
represents the impedance and 6 the phase angle of 
the circuit, respectively. 

lt the voltage impressed across the circuit be held 
constant, resistance and inductive reactance be con- 
sidered constant, and frequency changed through a 
wide range, then the variation of reactance with fre- 
quency would be as shown by Fig. 3. 

Observe that inductive reactance begins at the origin 
and varies directly with frequency while the capacitive 
reactance curve is asymptotic for f oandf = 6& 
Therefore, the resultant of these two equations will 


he given by the following equation. 
b gx eq 
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Xp — Xe = 2rfL — ~- (5) 
¥. 2 2nriC 
: It will be noted that at the point where this curve 
; of val- crosses the frequency axis the inductive and capacitive 
‘cuit of reactances are equal and opposite. Therefore, equa- 
a tion (3) becomes E 
n phase . 
-nt, im- l= —, (6) 
> deg. R 
ng. 


which means that the current becomes a maximum for 


diagram 











the cur- 
and the > 
efore, Z 75 
angle of go 
- ~ 
Vv 
~ Cc 
be held $= 
cv 
be con- Se 
rough a O& 
vith fre- 
le Origin adil 
Apacitive Fig. 3 PPREQUENCY run on Fig. 1 circuit gives this 
iL aes set of curves when voltage, resistance, and 
c= inductive reactance are constant. 
ons will 
that value of frequency at which Xy = Xe. This value 
of frequency is called the critical or resonant fre- 
quency. Consequently, 1 
2rfgL = ——— (7) 
2rfgC 
: i : 1 
fo (Resonant frequency) = a (8) 
/ 
BALL ae VLE 
The vector voltage across the inductance is given by 
U.S.N.R. E, = jeLI (9) 
which becomes . ; 
Ey, = jello (10) 
or ~ 
AE. 
En, ae J — aan jQOE (11) 
R 


for resonance. Hence, the resonant rise of voltage 
across the inductance is seen to be Q times that im- 
pressed across the circuit. In like manner it can be 
shown that the voltage across the capacitance, in a 
series resonant circuit, is equal and opposite to that 
across the inductance so that ; 
Ec = — jQE (12) 
Assuming that we have a series circuit, similar to 
that given in Fig. 1, across which a constant voltage 
is impressed, a set of current vs. frequency curves for 
fixed values of L and C, and different values of R, 
when plotted are as Fig. 4. 
Sharpness of the resonance curves varies inversely 
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Radio signals are transmitted and re- 
ceived through the ability of resonant 
circuits to discriminate sharply be- 
tween a selected frequency and all 
others and to pass a signal on to an- 
other circuit with a conservation of 
energy. Many an alert engineer-de- 
signer is seeing implications for his 
products not only in electronic ways 
of doing things but even in resonant 
circuits alone, without benefit of elec- 
tronics. Such a case is the operation 
of controls and extinguishing of lights 
by carrier signals of diverse fre- 
quencies impressed on normal ac. pow- 
er lines. Another is a method of posi- 
tioning or remote operating which de- 
pends upon a series-resonant circuit 
with a two-phase servo motor which 
acts to restore resonance whenever the 
position transmitter upsets it. A not- 
too-technical key to the theory behind 
the phenomena of resonance. 
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Fig. 4 URRENT vs. frequency curves for different 


values of resistance in circuit in Fig. 1 exhibit 
resonant peak whose amplitude varies inversely 
as resistance. 


as resistance of the circuit. It is usually more con- 
venient to plot the resonance curves for constant values 
of Q, as shown in Fig. 5. 

The © of a coil usually determines the character- 
istics of a resonant circuit for the following reasons: 
(a) The resistance of capacitors used in radio cir- 
cuits is considered negligible; (b) all the resistance 
attributed to the circuit is thought of as being associ- 
ated with the inductance. The Q of a coil is constant 
over a wide range of frequency since the skin effect 
and eddy currents cause the effective resistance to in- 
crease with frequency, hence 

wL, 2rfL 2rfL 


Q= R ia Te ff _ kfraec 


Therefore, the larger the value of Q for a given circuit, 


(13) 
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the sharper the corresponding resonance curve be- 
comes. This condition brings about a greater degree 
of selectivity. 

Consider the parallel circuit in Fig. 6. If the fre- 
quency be zero, the entire circuit current would have 


> 
Q 
< 
w 
~ 
. 
& 
X 
X 
3 
© 


Frequency (Cps.) 





Fig. 5 PAMILY of resonance curves is plotted directly 
in constant values of Q since that factor usual- 
ly determines resonant circuit character. 


to be carried by the inductive reactance branch be- 
cause the capacitive reactance would be infinite, as 
shown by the following equation : 
1 1 
Xo = ——_ = — = @w (14) 
2rfC 0 
As the frequency of the impressed voltage is increased, 
some line current begins to flow through the capacitive 


ARALLEL cir- 

cuit splits cur- 
rent carrying job 
between inductive 
and capacitive re- 
actance branches 
in varying propor- 
tion depending on 
frequency. At crit- 
ical point, current 
becomes minimum 
and power factor 

unity. 





Fig. 6 


reactance branch and less and less through the in- 
ductive reactance branch. Hence, when the frequency 
becomes infinite 


ae = ZAL = © (15) 
then 
1 
Xo = —— — 0 (16) 
2nrfiC 


It becomes obvious, therefore, that the impedance 
of the parallel combination is practically zero at zero 
frequency and again at infinite frequency. Conse- 
quently, there is some value of frequency between these 
two extremes for which the combined impedance 
reaches a maximum, the line current 4 minimum, and 
the power factor of the circuit becomes unity. The 
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value of frequency at wnicn these conditions obtain 1s 


fo = —————- (critical frequency) (17) 
.247VLC 

Assuming that the capacitor in Fig. 6 has zero re- 
sistance then the current through it may be said to 
lead the voltage across the parallel circuit by 90 deg. 
Fig. 7 represents the vector diagrams for the circuit 
shown in Fig. 6 under the following conditions of fre- 
quency: (a) Less than resonant frequency; (b) reso- 
nant frequency; (c) greater than resonant frequency, 


POWER FACTOR ROVES TOO 


OTE that the circuit has a lagging power factor 
| \ when frequency is less than resonant; unity 
power factor at resonant frequency; and a leading 
power factor when the frequency is greater than the 
resonant frequency. 

Referring again to Fig. 6, it is possible to derive 





Fig. 7 Vyectos diagram of Fig. 6 shows conditions 
when frequency is (a) less than resonant, 
(b) resonant, (c) greater than resonant. 


an expression for the equivalent impedance of the 
parallel circuit as follows: 
ZZ 
gh SE (18) 
Zi + Ze 
where Z; = R + jXy and Zp'= 0 — jXo. Hence, 
(R + sXz) (0 — 5Xc) Xz Xo — jRXe 


Ay os | ‘ . 
R + ;(Xi— Xc) R + ;(X_— Xe) 


: R XiX¢ — (Xi — Xc) —| 
7 R2 + (X1,— Xo) 
Xo) XzXo + R2Xo 
(19) 


ia 
— Jj . 

RP ag 

= Ro — j Xo 

When resonance occurs in the circuit, the total re- 
actance term included in the equivalent parallel im- 
pedance must be zero since the power factor of the 
circuit is unity for this particular condition. There- 
fore, if Xo is to become zero its numerator must van- 
ish, thus: 
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(Xz — Xo) XiXc oa R*=X¢ = (20) 
Xr( Xr — Xo) = R2 
XpXc = R? + Xx? 
) a  - (21) 
Xz 
However, R is usually small compared with X, and 
hence R2 would be very small compared with X,;?. 
Therefore, equation (21) becomes 
Xo = Xt (22) 
At resonance, therefore, 
R XpXe— (Xt — Xc) RXo 


Z111 = Ro —_— j0 — — 





R? + (X_— Xe)? 
XiX¢ wL, Lk 
Z14 = i  ————_ = (23) 
R #CR CR 
In the case of a series circuit adjusted for resonance, 
the impedance viewed from the source end is a mini- 
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Fig. 8 PARA LLEL resonant circuit in (a) uses inductive 
and capacitive factors in combination as by- 
pass for all frequencies other than critical, 
(b) works as wavetrap to eliminate frequency to 
which tuned. 


mum. As a result, the current in such a circuit is a 
maximum when frequency is of critical value. In the 
case of parallel circuits, impedance approaches a 
maximum and current a minimum as can be seen by 
referring to equation (23) and Fig. 7 (b). 

It is a well-known fact that a resonant-parallel cir- 
cuit may be made to by-pass all frequencies which do 
not border on the resonant frequency, when inserted 
between the emf. source and the load. See Fig. 8 (a). 





Fig. 9 "T sAreree of energy between circuits takes 
place by (a) resistor as coupling impedance, 
(b) direct inductive coupling, (c) direct capacitive 

coupling, (d) mutual inductive coupling. 
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Fig. 10 REACTANCE coupling wastes no power as does 
resistance but is dependent upon frequency. 
Here (a) is inductive coupling, (b) coupling by 
mutual inductance, (c) coupling by mutual 
capacitance. 


Ability of the circuit to function in this manner de- 
pends upon the sharpness of the resonance curve— 
1.e., the selectivity—, for the tuned circuit. On the 
other hand, the resonant-parallel circuit can be con- 
nected as shown by Fig. 8 (b), in which case the cir- 
cuit functions as a wave-trap or rejector for the fre- 
quency to which it is tuned. 


MORE POWER TO THE LOAD 


HEN two circuits are in proximity to each 

other and when they are capable of an in- 
terchange of energy the circuits are said to be 
coupled. It is possible to transfer energy from 
one circuit to another by the following means: (1) 
Directly by resistances; (2) directly by inductances ; 
(3) directly by capacitances; (4) indirectly through 
mutual inductance. The various types of circuits used 
for coupling purposes are shown in Fig. 9. 

Although coupling circuits directly through resist- 
ances results in a power loss, the energy so trans- 
ferred is independent of frequency. On the other hand, 
coupling by means of reactances results in a transfer 
of energy without power loss but with a definite de- 
pendency upon frequency. 

The coupling coefficients for the circuit shown in 
Fig. 10 can be expressed mathematically as follows: 








M 
For Fig. 10 (a) k = ———— (24) 
VLyL2 
mo Lay i 
For Fig.10(b) k= et (25) 
V(Li+byu) (Le + Lu) 
VOC, 
For Fig, 10:(6) 0 Eni ene oa 


V(Cy, + Cw) (Co + Cur) 
Referring to Fig. 10 (b), assume that Ly = 150 mi- 


crohenrys, Lg = 210 microhenrys and Ly = 50 mi- 
crohenrys, then the value of the coupling coefficient 
would be 50 
k= = 0.219 (27) 
V 200x260 


It is often desirable to employ some form of coup- 
ling in order to isolate a load from its source for the 


-purpose of avoiding common grounds and common 


(Continued on p. 158) 
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Liquid, Viscous 


And Solid Dielectrics 


ROADLY, the field of liquid dielectrics covers 

all type of natural and synthetic insulating oils, 

waxes, greases, compounds and varnishes. War- 
stimulated research and experimentation have yielded 
both substitutes and better materials. In selecting the 
proper medium for a specific requirement it is well to 
keep in mind what is available in the whole field. Let 
us consider first the liquid dielectrics from natural 
sources. 

Natural Sources. Animal and vegetable oils, fats 
and waxes are esters of organic acids belonging to 
the fatty acid series. Fats and fatty oils consist es- 
sentially of these esters in combination with glycerol 
and are called glycerides. The most commonly occur- 
ring glycerides are stearin and palmitin (of which tal- 
low chiefly consists) and olein (the principal constitu- 
ent of olive oil). In each oil and fat, a number of 
different fatty acids occur, sometimes as many as ten, 
which makes the study of an oil very difficult. There 
are many oils whose composition is still undetermined. 

The most convenient classification of fats (fatty 
oils and solid fats) for practical purposes is to arrange 
them according to the iodine value. The iodine value 
is a measure of unsaturation and is the quantity of 
iodine with which 100 parts of the substance will com- 


BY JAMES HOLDEN BURNETT 
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Both synthetic and natural oils, 
greases, waxes, compounds and var- 
nishes are freely specified today for 
the electrical isolation and moisture 
sealing of various product components. 
This discussion also relates itself to 
previous ones* which have covered in- 
sulating tapes, ceramics, cellulose base 
materials, etc., etc. 


LBB PP PPA PAPILIO nrnnnnnnnrnnrnnrnvr 


bine. This gives an index of whether the oil is a 
drying or non-drying oil and whether the fat is es- 
sentially a liquid or solid. 

Vegetable drying oils of value as components of 
liquid dielectrics are linseed oil, tung oil, and hemp 
seed oil which are used in the manufacture of insu- 
lating varnishes. In the hydrogenated form, castor 
oil has been found useful in the manufacture of in- 
sulating materials. 

The principal animal oils used in the manufacture 
of insulating substances come from fish. Menhaden 
oil is used in great quantities in the manufacture of 
paints and varnishes. 

Allen Rogers has suggested in his textbook, “In- 
dustrial Chemistry,” that the term wax be defined 
“as applied to more or less unctuous, fusible, vari- 
ably viscous to solid substances, having a character- 
istic ‘waxy’ lustre, which are insoluble in water, but 
usually soluble in carbon disulphide, benzol, etc., and 
which are extremely sensitive to changes in tempera- 
ture, and whose origin, composition and color are vari- 
able.” 

Candelilla wax is found as a coating on the entire 
surface of a certain Mexican shrub called the can- 
delilla. It is extracted and refined by boiling in steam 
tanks. It is harder than beeswax and is used as an 
ingredient of insulating compositions for electrical 
purposes, including telephone wires. 

Carnauba wax is obtained from the leaves of a Bra- 
zilian palm tree. It is hard to the point of brittleness. 
It possesses most remarkable qualities for producing 
a polish. Like candelilla wax it is used as an ingre- 
dient of insulating compositions for various electrical 
purposes, and as an ingredient in several rubber com- 
pounds including sound recording disks. 

Beeswax is the best known animal wax. Before 





* See “Recent Developments In Insulating Tapes,” May 
1943; “Porcelain May Solve Some Of Your Materials Sub- 
stitution Problems,’ October 1942; “Up-To-Date In Cellulose 
Insulation,” November 1940; “Insulating Varnishes That Pro- 
tect Product Windings,” July 1942; “How Much? How Little? 
Electrical Insulation,” May 1942. 
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the war domestic production was very small, the bulk 
of supplies coming from other countries. It is used 
in electrical manufacture as an impregnant for small 
coils to exclude moisture. 

Like animal and vegetable base oils, mineral oils 
present a difficult problem in separation and identifica- 
tion. The petroleum industry is in itself a complicated 
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Fig. 1. Dielectric properties of chlorinated diphenyl oxides at 
(A) 108 cycles per sec. and (B) 108 cycles per sec. 


40 60 
DEGREES c. 





study and it is not possible to do more than mention 
very briefly the broad classifications of paraffinic base 
and naphthenic base oils. The much publicized “crack- 
ing” distillation of petroleum produces the bulk of 
paraffin oils and the asphalt oils are produced princi- 
pally by a distillation in which dry steam is used to 
lift the heavy oil vapors out of the still. 

A very important use of mineral oil is as an insu- 
lating medium in transformers. Transformer oils 
should be either pure rosin or mineral oils free from 
water, acid, alkali and sulphur. 

Mineral waxes are very important components of 
insulating compounds. Odzokerite, or earth wax, is 
found in small quantities throughout the world. It 
is usually associated with rock salt or gypsum. The 
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principal deposit is in Borgslaw in Galicia. It is also 
found in Utah and Colorado. It consists largely of 
solid paraffin hydrocarbons and is supposed to have 
resulted from the evaporation and decomposition of 
crude petroleum. 

When ozokerite is treated with sulphuric acid, 
washed and neutralized with caustic soda and then fil- 
tered through bone black or fuller’s earth, the product 
is cerisin which is used as a substitute for beeswax. 
One tough flexible water-proof insulator is made from 
ozokerite and crude rubber. 

The demand for a compound wax having proper- 
ties similar to cerisin, but with a wider range of melt- 
ing point, hardness and color has resulted in the de- 
velopment of synthetic cerisins. These are important 
components of cable wax. 

Paraffin is a translucent waxy material of lamino- 
crystalline structure, obtained from petroleum, whale 
oil and lignite; the principal source being petroleum. 
It is sometimes known as “scale wax.” It is used in 
insulating compositions for wire cables. 

Montan wax, which is obtained from the distilla- 
tion of the lignites found in Saxony and Thuringia, 
is a good substitute for carnauba wax and beeswax 
and is often used as an ingredient of wax compositions 
to increase their hardness. 

Asphalts are complex hydrocarbons which occur in 
the natural state under a variety of names, such as 
bermudez, gillsonite, glance pitch and grahamite. 
They are also residual products of distillation of pe- 
troleum and are characterized by high fusing points. 
Asphalts are important components of paints and var- 
nishes and many insulating compounds. 

Synthetic Substances. Some of the natural source 
materials which have been described will no doubt 
fulfill satisfactorily many requirements. There are, 
however, many other requirements which can be sat- 
isfied only by synthetic products designed and pro- 
duced to possess certain desired specifications. The 
development of synthetic dielectrics promises to be- 
come increasingly important. 

In the course of the past three decades, and par- 
ticularly since the war emergency, organic synthetic 
chemicals have been brought to the commercial state 
and have entered the economic life of the world. The 
best known are the compounds derived from acety- 
lene. Of more recent date, and perhaps less well 
known, are the chemicals built on ethylene. A third 
important group are those based on methanol from 
carbon monoxide reacting with hydrogen under a 
proper catalyst. 

What might be called semi-synthetics are chemicals 
resulting from partial or controlled oxidation of nat- 
ural products, chiefly with the aid of a contact sub- 
stance. An example of this type of action is the hydro- 
genated vegetable oils which become vegetable fats 
due to the addition of hydrogen to the molecule. 

Many resin-like or resin-containing liquids have 
been adopted for use as transformer or capacitor 
liquid insulation, in the impregnation of cables, and 
as wire saturants. In the development of a synthetic 
it is naturally desirable to combine the best electrical 
characteristics with satisfactory physical and chem- 
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ical properties. Thomas Hazen, physicist for Bake- 
lite Corporation, has recently shown that the dielec- 
tric properties of the chlorinated diphenyls are ex- 
amples of the phenomenon called dielectric absorption. 
This means that peaks or maxima occur in the dielec- 
tric loss factor versus temperature curves and the 
dielectric loss factor versus frequency curves. This 
is always accompanied by rapid changes in the dielec- 
tric constant in these regions. It is thought that this 
characteristic is due to a polarization of the molecular 
structure. Fig. 1 (A & B) shows the change in 
properties at various frequencies applied to a chlori- 
nated diphenyl oxide. 

Polystyrene, on the other hand, is a non-polar resin 


FOR AUTOMATIC TESTING 
OF PRECISION SPRINGS 





Extremely rigid | specifica~ vertically into small holes in 
tions for fuze springs to be a large metal disc which is 
used in various types of rotated on the machine. 
projectiles combined with Thus each spring stops mo- 
the problem of testing each mentarily at a series of test 
one in several different ways stations. The first stop pre- 
has led to the development sets _ the springs. Another 
of this motorized spring test- 





ing machine. 

Not only are the springs 
given a much more exacting 
examination that ever before 
but, in addition, they are 
automatically classified at 
the rate of 2500 an hour 
according to length, load ca- 
pacity and deflection. 

The springs are placed 


94 


tests for excess length; a 
third for shortness. Still 
another checks on load and 
a last one for deflection. 
Should a spring fail to meet 
any one requirement it is 
rejected to a compartment 
below at that station. A 
development by the Amer- 
ican Steel & Wire Company. 


with a relatively low dielectric constant and has the 
desirable characteristic of independence for frequency 
over an extremely wide range. Although it has found 
very important uses in the plasticized state: for ex- 


X 
S 
g 
0.010 
© 
& 


3 


75 %. 100 
TEMPERATURE 





Fig. - Effect of rosins on the power factor of a cable oil. 
A—American rosin. B—Refined rosin. 


ample, as the dielectric film in tubular capacitors, it 
also has very interesting possibilities in the liquid form 
as a cable oil and liquid capacitor dielectric. 

Although not a liquid dielectric it is interesting to 
note that synthetic plasticized vinyl-resin compounds 
are doing an excellent job as wire coverings, cable 
insulation and insulating tapes. A trend to the use 
of synthetic plastics in the insulation of wire and 
cables has begun. 

Some mention should be made of recent improve- 
ments in phenolic resin varnishes for electrical insula- 
tion. Synthetic varnish is now used to produce var- 
nished cambric with improved electrical characteristics, 
including a low dielectric loss factor at elevated tem- 
peratures. 

One of the most widely known synthetic insulating 
liquids is chemically stable, has a high dielectric 
strength, and has a resistivity and power factor which 
compare favorably with any good mineral oil. It is 
not inflammable and, therefore, is a very desirable 
dielectric in transformers, voltage regulators, and 
capacitors. 

Very recently a new plastic made in several forms 
known as “silicones” has been produced. It is claimed 
that this material may be employed as a liquid like 
oil as well as having possibilities in the solid form. 
Its viscosity remains fairly constant with wide varia- 
tions in temperature range. Silicones are produced 
by combining silicon dioxide with the methyl or ethyl 
groups of molecules.derived from alcohol, or with 
ethylene chloride, or with phenol from coal tar. 

Synthetic waxes have been developed to fill specific 
requirements just as have synthetic liquids. Syn- 
thetic products lend themselves readily to standardiza- 
tion and uniformity so important in mass production. 
Chlorinated hydrocarbons and synthetic resins and 
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various combinations of these are the basis of syn- 
thetic waxes. One, for example, is comprised prin- 
cipally of 12 hydroxy-stearins (glyceryl trihydroxy- 
stearate) produced by the catalytic hydrogenation of 
castor oil. It is extremely insoluble in solvents. It 
is extensively used for impregnating and coating 
papers, fibre boards, leather, cork and textiles, etc., to 
make them grease, oil, and waterproof, or to act as a 
lubricant, as well as being used as electrical insulation. 

The uses for the synthetic resins divide them into 
two main classes. One group after molding and cur- 
ing produces plastics of numerous shapes. The other 
group consists of film forming substances used in var- 
nishes and protective coatings in general. The latter 
are the oil soluble resins or chlorinated naphthalenes 
which become important liquid dielectrics. Many such 
products are manufactured as capacitor impregnants, 
wire insulation saturants, flame resistant wire insula- 
tion and cable sealing compounds. 

Polymerized hydrocarbon resins, manufactured 
from coal tar naphtha recovered at by-product coke 
ovens or through tar distillation are neutral, alkali 
and acid resisting, and have good electrical resistance. 
They are used in the manufacture of insulating var- 
nishes as well as in a variety of other products. 


FAMILIAR TEST SPECIFICATIONS 


ARTICULAR requirements in liquid dielectrics 

are readily translated into specifications as to physi- 
cal and chemical characteristics which are measured 
by a number of standard tests. 


Tests for Oils: 


1. The Maumene test is one of the most important 
to determine the variety or kind of an oil. It 
requires no complicated apparatus and is simple 
in execution. It depends on the principle that 
when oils are mixed with sulphuric acid, heat is 
produced and the quantity of heat so produced is 
characteristic of the various oils. The results are 
reported as the rise of temperature in degrees 
centigrade obtained when 10 cc. of acid are mixed 
with 50 grams of oil. 

2. Iodine number has already been described as the 
quantity of iodine with which 100 parts of the sub- 
stance will combine. 

3. Saponification value indicates the number of mil- 
ligrams of potassium hydroxide required to saponify 
one gram of oil. Because this is fairly uniform 
for most oils (about 193), it is no criterion by 
which to distinguish one oil from another. It has 
real value, however, in indicating whether an or- 
ganic oil has been adulterated or compounded with 
an unsaponifiable one, such as mineral or rosin 
oil.. The saponification value divided by 193 gives 
a quotient representing approximately the percent 
of organic oil. 

4. Cold or pour test indicates the temperature at 
which the oil will just flow and indicates the avail- 
ability of oil at the temperature. 

) Free acid test shows the amount of uncombined 
acid in the oil. In the case of mineral oil, this is 
sulphuric acid from the refining process, while 
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with the organic oils it is an indication of age or 
rancidity. 

6. Flash point, fire point, and freezing point all 
indicate important characteristics of the dielectric. 

7. Viscosity is usually determined by noting the time 
in seconds required for a certain quantity of oil 
(60 cc.) to flow through an orifice at a certain 
temperature. The Saybolt Universal Viscosimeter 
is the instrument generally used by the oil trade, 
although the Engler has been adopted by certain 
U. S. government bureaus. For greases and 
lumpy solutions, the Doolittle Torsion or Mac- 
Michael viscosimeter is recommended. 

8. Dielectric strength and dielectric constant are 
direct indications of insulation qualities of the sub- 
stance. 

9. Resistivity and power factor are very important 
criteria of behavior under electric stress. 


Test for Waxes: 


A. Melting point test. There are at least eight test 
methods to give the melting point. The best known 
is the Softening Point Ball and Ring Test. This 
conforms to the recommendation of the A.S.T.M. 
A sample of material is carefully melted and a brass 
ring of standard specification is filled with the 
material. A 36 in. diameter steel ball is placed in the 
center of the ring and suspended in a beaker con- 
taining 400 cc. of water at a temperature of at least 
25 deg. F lower than the fusing point of the sample 
to be tested. Heat is applied uniformly at the base 
of the beaker at the rate of 9 deg. F per minute. The 
ring and ball softening point is that temperature at 
which the specimen drops one inch. For materials 
with fusing points above 200 deg. F glycerin should 
be used instead of water. 

. Specific gravity indicates material density. 

. In the penetration test a needle of standard size 
and shape is loaded with weights indicated below 
and its penetration into the compound to be tested 
at the given temperature and during the given pe- 
riods of time, forms the basis of the method of com- 
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parison. 
STANDARD CONDITIONS 
32 deg. F 200 gram 60 sec. 
77 deg. F 100 gram 5 sec. 
115 deg. F 50 gram 5 sec. 


Such readings give an indication of the plasticity 
of a material under varying heat and weight con- 
ditions. Knowledge of this sort is very important 
in specifying insulating compounds. 

D. Cold flow test. There are several tests of this 
sort including the bath tub can test and the cold 
flow cone test. These tests indicate the heat re- 
sistance of a wax or compound under a controlled 
rise of heat. 

E. Dielectric strength and dielectric constant. 
(As for oils.) 

F. Resistivity and power factor. (As for oils.) 
The two main classes of insulating oils for cables 

are known as the paraffinic and naphthenic series. The 

first were used in the early days of cable manufacture, 


(Continued on p. 152) 
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You May Agree, Os Differ 


DAVID GRIMES, Vice President in Charge of En- 
gineering, Philco Corp. (speaking before the New 
York Institute of Finance )— 

“Much of the research and engineering now being 
carried on at unprecedented speed to meet emergency 
war needs will advance and improve the television art 
in the post-war period. Even before the war, television 
had advanced to the point where it was possible to 
provide pictures of the same clarity and sharpness of 
detail as home movies. The next big job that will be 
tackled as soon as technicians and materials are avail- 
able at the end of the war, will be to develop radio links 
so that television programs can be beamed through the 
air from city to city and thus make the nation’s out- 
standing entertainment and news events available for 
people to see in their own homes. There is every 
reason to believe that television, which is already as far 
advanced as radio broadcasting was in 1927, will be- 
come one of the great industries of the post-war period. 
In terms of employment, production, and sales, it should 
far surpass the records previously made in the phe- 
nomenal growth of the radio industry.” 


B. W. CLARK, Vice 
President in Charge of 
Sales, Westinghouse Elec- 
tric & Mfg. Co. (before the 
Electric League of Indian- 
apolis )— 

“The experience gained 
in producing goods for war 
presents a long’ vista of im- 
provement in design, manu- 
facture, performance and 
cost of our present homes, automobiles, electric appli- 
ances, and other facilities that we have come to think 
of as having reached perfection in the last decade. Also, 
we can envision many new and useful developments 
that can make life simpler and easier, all brought about 
by the taming of the marvels produced by the ingenuity 
and invention for the prosecution of the war. If we 
try to produce before we’ve taken the pulse of the mar- 
ket or tried on a considerable commercial scale the 
new methods available to us, there’ll be many a cropper 
come. People do not readily accept radical changes in 
design. Neither can manufacturers, when they must 
suddenly shift to peacetime production, throw away all 
existing tools and manufacturing methods, and get 
started with entirely new products, producing entirely 
new results.” 





i 


FRANCIS CALLERY, Vice President, Consolidated 


Vultee Aircraft Corp. (before the House Naval Com- 
mittee )— 


“Even the most ardent aviation enthusiast cannot 
foresee anything but shrinkage of business in the period 
immediately following the war to a fraction of what it 
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Selected comments by in- 
dustry men or other well- 
known citizens and some 
government authorities. 


is now. We have been raised to the sky from humble 
beginnings. We are going to be cut back to our size, 
It is not the intention of Congress nor of the price ad- 
justment boards to take the aviation business away 
from those who have done so much to give us the 
best air force in the world and to deliver it to the auto- 
mobile companies or other companies with adequate 
capital after the war but this may well happen and it 
can only be prevented by leaving the aircraft com- 
panies with enough resources to continue in business, 
to keep at least their pre-war organizations together 
and to continue supplying toward aircraft development 
the engineering brains and skills that have made this 
country great in the air.” 


ARTHUR S. BARROW, President, Sears Roebuck 
& Co. (at the annual meeting of stockholders )— 

“Although sales and profits of Sears Roebuck & Co. 
will decline this year, the results, considering conditions, 
should be satisfactory. I am more optimistic now than 
I was two or three months ago because we have learned 
to change our business to meet present conditions. The 
company is experiencing a tremendous amount of diffi- 
culty getting merchandise but despite this, no stores 
have been closed for the lack of goods. Store managers 
have shown a surprising amount of ingenuity in finding 
items to replace hard lines, such as radios, refrigerators 
and plumbing equipment.” 


CHARLES KENNETH LEITH, Office of Produc- 
tion Research and Development, WPB (speaking to 
the graduates of Stevens Institute of Technology )— 
“Magnesium is being consumed 370 times faster than 
in the last war while the production of molybdenum has 
increased 6,000 per cent. The huge expansion in the 
volume of minerals required for war and an almost 
equally spectacular growth in the variety of minerals 
used is due to advances in the technology of war. The 
result of the present war demand is a draft on mineral 
resources on a scale without precedent in history. Prac- 
tically every available ton of materials is being used. 
even the minerals which we possess in great abundance.” 


WILLARD H. DOW, President, Dow Chemical Co. 
(in accepting the Chandler Medal presented by Colum- 
bia University )— 

“Science begins with an ordered, not chaotic, knowl- 
edge of facts and from these facts designs new experi- 
ments. Laymen have been trained to think that the 
physicist or chemist dives into nature so to speak and 
comes up with something wonderful. That is not true. 
The best that we can do is with infinite patience to work 
out the laws of nature that apply to this or that tiny 
section of matter and then find a way of directing the 
working of the natural law into a channel that will serve 
mankind. So the scientists’ approach toward facts and 
natural laws must be applied to world problems. After 
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the war there will be as many different kinds of syn- 
thetic rubber as there are manufacturing companies. 
Much like the history of indigo and many other natural 
products, synthetic rubber will become better than the 
natural. Each product will have its own particular 
qualifications and will be supplied to tailor-made speci- 
fications in many instances.” 


PAUL L. CHAMBERLAIN, Electronics Dept., Gen- 
eral Electric Co.— 

“War developments undoubtedly will bring improve- 
ment in broadcast transmitters but no radical changes 
that will prematurely obsolete present equipment. 
What we do expect in the field of post-war broadcast- 
ing is the replacement by FM stations of many iow- 
powered AM stations which are now handicapped by 
interference and inadequate signal strength. This prob- 
ably will mean higher power and more clear channels 
for the remaining AM stations. Manufacturing ex- 
perience gained in the production of electronic equip- 
ment for war will undoubtedly result in lower-priced 
television receivers after the war and this, plus public 
demand, should accelerate the expansion of television 
service in the world of tomorrow.” 


JOHN L. COLLYER, President, B. F. Goodrich 
Co.— 

“World consumption of natural and synthetic rubber 
after the war may reach a total of 2,000,000 tons a 
year, nearly twice as much as ever consumed even in 
the biggest years up to now. It is no longer a foregone 
conclusion that the Japanese will destroy the Far East 
rubber plantations when they are driven out since we 
shall soon be able to rely upon synthetic rubber produc- 
tion and therefore destruction of the trees would not 
have the effect now, as it once would have had, of se- 
riously crippling the United Nations’ ability to fight and 
win the war. It seems inevitable that the American peo- 
ple will want to continue at least standby operation of 
these plants—just as they will want to retain air bases 
and battleships.” 


HAROLD G. MOULTON, President, Brookings In- 
stitution (in his study entitled “The New Philosophy 
of Public Debt” )— 

“The National Resources Planning Board is the most 
important agency adhering to the view that a balanced 
budget is not only unnecessary but undesirable because 
it allegedly would prevent the attainment of full em- 
ployment. The size of the debt also is considered imma- 
terial by such thinkers as long as it is owned within the 
nation. Unless a stable system of public finance is 
maintained in the United States, and also in other coun- 
tries, the foundation stone for international reconstruc- 
tion will rest on quicksand. Unless and until the philos- 
ophy of deficit spending is repudiated as a postwar 
policy fiscal uncertainty will be a powerful deterrent to 
private investment and capital expansion.” 


JAMES F. LINCOLN, President, Lincoln Electric 
Co. (addressing the American Society of Refrigeration 
Engineers )— 

“Tf we win this war and continue to suppress the 
rights of the individual to develop his latent ability, we 
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will have lost everything that any free individual can 
fight for regardless of the military outcome. Democ- 
racy has succeeded because it allows the worker to pro- 
duce his maximum and contribute benefits to himself 
and to mankind that he never thought were within his 
power. It isn’t beyond the realm of possibility that the 
individual, given the proper incentive, will be able to 
progress to so great an extent that he will be able to 
bring about benefits beyond belief within the next gen- 
eration. But, in order to reach such objectives, Gov- 
ernment must be made for man, not man for Gov- 
ernment.” 


I. E. MOUROMTSEFF, Electronics Engineer, 
Westinghouse Electric & Mfg. Co.— 

“Any idea that the possibilities of radio are limited 
to the transmission of sound or pictures is definitely 
old-fashioned. We may reasonably expect that the 
vast development of the last few years in tube and 
equipment design and manufacture will help reduce the 
cost of such radio projects to a practical level. In the 
field of medicine it has been found that various sick- 
nesses can be treated by irradiating the body with radio 
waves. Very short waves can be focused into narrow 
beams—narrowcast instead of broadcast—and applied 
to the body for therapeutic treatment at sharply defined 
places.” 





THOMAS S. HOLDEN, President, Dodge Corp. 
(commenting on postwar industrial construction )— 
“Many manufacturers of essential consumer goods 
have had to step up production greatly without the 
additional plant space that would have been justified in 
ordinary times by such an increased demand for their 
products as has actually occurred. Furthermore, since 
the demand for consumer goods, here and abroad, is 
more than likely to be overwhelmingly greater in the 
postwar years than ever before in our history, it is 
safe to conclude that a very considerable deferred de- 
mand for additional plants for non-war industries is 
now accumulating. There is also likely to be a need for 
plant capacity to fabricate new products made of new 
synthetic materials, light metals and other new peace- 
time products. This demand will of necessity be met 
in large part by new construction. Some surplus war 
plants will be convertible to the postwar needs of non- 
war industries but many of these needs will be so spe- 
cialized as to character and as to strategic locations that 
they will demand new designs and new buildings.” 


DAVID SARNOFF, President, Radio Corp. of 
America— 

“Industry in general faces one of its greatest chal- 
lenges in the obvious necessity to maintain after peace 
is won the high levels of employment brought about by 
the nation’s war-time ‘battle of production.’ Rapid 
expansion of new markets and substantial reductions 
in consumer prices are the post-war promise of a new 
way of applying scientific research to the complex 
problems of commercial distribution.” 


J. A. KRUG, WPB (to members of the Automotive 
Council for War Production )— 
“No lessening of pressure for critical materials such 
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as steel, copper, aluminum and other metals in sight 
would warrant the hope that manufacture of peace- 
time articles can be resumed before the war ends. Re- 
ports that large quantities of critical materials are about 
to be released by the WPB for such purposes are not 
true. Instead it has been necessary to scale down by 
25 per cent the requests of the Army, Navy and other 
claimant agencies for carbon steel in the third quarter 
this year. The supply of this metal is not as tight as 
alloy steel, copper, and aluminum.” 


PAUL G. HOFFMAN, President, Studebaker Corp. 
(before the U. S. Junior Chamber of Commerce)— 

“Given a favorable economic climate, given the cour- 
age to plan boldly, we have every chance of meeting 
the challenge of post-war production and employment 
successfully because the potentialities of a great market 
are there in a big way. The desire for goods will be 
in the people’s hearts, the money to buy them will be 
in their hands. If we swing into peacetime production 
quickly enough, if we sell and advertise aggressively, 
that new high level of production can be obtained. 
American businessmen must be prepared to produce 
from 35 per cent to 45 per cent more goods and serv- 
ices after the war than they did in 1940 if they want 
to insure prosperity.” 


MELVIN H. BAKER, President, National Gypsum 
Co. (addressing the Sales Executives Club of New 
York )— 

“With the stage being set for the greatest period of 
prosperity in the history of the country, business men 
must be careful not to bungle or let anyone else bungle 
the opportunity. Many of the post-war planners are 
long on high-sounding objectives but short on how to 
reach them. But why poke fun at the planners? It is 
better that we get into this game ourselves. If the fu- 
ture is plannéd entirely by others we may be left out 
of the picture. It is fundamental that business play an 
affirmative part in shaping the Government under 
which it will operate by being ready with sound pro- 
posals based on adequate mformation which will in- 
fluence the public to accept them.” 


STANLEY E. RUSS, Eastern Regional Mail and Ex- 
press Traffic Manager, Transcontinental & Western Air, 
Inc.— 

“T look for an airplane that will carry cargo at the rate 
of about 15 cents per ton mile within five years after 
the war. The future freight airplane will be relatively 
slow, possibly of wooden construction and probably with 
a short cruising range.” 


PHIL CARROLL, Jr., Management Consultant 
(before Annual Convention, National Metal Trades 
Association )— 

“Incentive has been one of the most valuable tools 
that industry has used in bringing about our present pro- 
ductive capacity as the “arsenal for the Allies.” It has 
been a great motivating force in raising our standard of 
living to its present unparalleled height. These results 
have come about because incentive, when properly 
used, adds to wealth by increasing the value of a dollar. 
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It helps to reduce the cost of the things we buy, while at 
the same time providing more dollars with which to 
purchase the cheaper goods.” 


RALPH S. DAMON, President, Republic Aircraft 
Corp. (addressing the Society of Automotive Engi- 
neers )— 

“In the engineering field the use of such developments 
as Radar will provide standardized instrument landing 
devices which will permit ships to take off under all 
conditions. The uncertainties of air terminal weather 
will be eliminated.” 


R. D. KETNER, Industrial Heating Engineer, Gen- 
eral Electric Co.— 

“Electric heat, with its attending advantages, has 
successfully been applied to thousands of processes in 
war industry. Beside their use in manufacturing, many 
electric heaters are being built into different types of 
war devices as components of finished products. The 
compactness of the midget heater and the fact that it 
can provide just the right amount of heat in exactly 
the right spot has made it an indispensable part of many 
applications.” 


ERIC A. JOHNSTON, President, Chamber of Com- 
merce of the United States (in an address to the Senate 
committee studying the Kilgore Bill)— 
“Successful prosecution of the war requires not more 
government agencies but better coordination and more 
(Continued on p. 178) 
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SEAM-WELDED TANKS FOR PLANES 





Electrically-controlled re- proof assemblies result, Thus, 
sistance welders completely steel takes the place of the 
join the two thin-gauge steel scarcer aluminum formerly 
sections of droppable gaso- specified. 
line tanks for Lightning P- No metal is deposited and 
38’s in four minutes at the the welding rod formerly 
Lockheed, Los Angeles plant. used in torch welding is 
Tough, gas-tight, vibration- saved. General Electric photo. 
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Airplane Motors— 
A Year Of Progress 


ducers of aircraft components have continued 

to be directed toward the solution of numerous 
problems caused by the special conditions surrounding 
the aircraft in operation. Particularly in connection 
with combat types have experiences gained in the 
battle areas been reported back to aid in the redesign 
or modification of those parts which appear to re- 
quire change. To a degree less immediately critical, 
but perhaps ultimately more significant, the experience 
backlog coming from transport operations is affecting 
and will continue to affect the design of controls, 
motors, and other electrical items. In view of the re- 
port that the Army’s Air Transport Command is run- 


"T ocers of aire the past year, efforts of pro- 


ning up more ton-miles of air freight in a month than 
all commercial U. S. operations did in their best year, 
substantial test data can be expected. And the likeli- 
hood is that they will result in far reaching changes 
in what we have learned to think of as the typical 
flying electrical system. 


TOWARD MORE COMPACT UNITS 


HILE NO radically new designs have ap- 
peared, the new motors introduced have been 
notably small in size and have included numerous 
quality features with high power output. As an ex- 
ample, one of the more extreme designs for control 
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and protective devices weighs only 8 oz., has a length 
of 3%g6 in. and a diameter of 134 in. Even at this 
miniature size it includes a gear reduction to 125 rpm. 
Alternates of the basic style involve either no gearing 
or additional gears to bring rotation down to 1 or 2 
rpm. 

Another, which was specifically developed for an- 
tenna reel work, can be readily used at other power 
input locations. It produces 43 hp. at 8500 rpm. and 
can be supplied for either 12 or 24 volt service. Its 
diameter is 2.306 in., length 2154.4 in., and weight 1 
lb. 3 oz. Shaft is mounted on ball bearings and the 
motor is reversible. 

Rated at only “Yoo hp., a third motor turns at 6000 


A$ an example of the standard-line-with- 
standard-variations school of development 
thought, basic 1/50 hp. unit (A), with change 

of end-bell die-casting and addition of housing- 

-J half with output mounting pad becomes gear- 
motor (B). One more part change and addition 

and motor turns into propeller anti-icer 

pump (C). 


rpm. and is primarily for aerial camera specification 
although, as with most other aircraft motors, other 
uses keep appearing to utilize the particular charac- 
teristics of the unit. This one has ball bearings too 
but is for 12 volt only. Weight is 14 oz., and the 
housing is 2%g¢ in. diam. by 3%» long. 

In one palm-of-the-hand line of units, ratings run 
from 4%oo9 to % hp. One, suggested for sound equip- 
ment, motor driven cameras, and such jobs requiring 
close speed regulation under conditions of varying 
voltage and load is made for 24 volt, 5800 rpm. Speed 
regulation is by centrifugal, contact type regulator. 
Series and shunt windings are optional. Series and 
series reversible types have full-load speed range from 
1750 to 10,000 rpm. Special flange or base mountings 
are offered to user’s specification. Shunt and shunt 
reversible types go to 7500 rpm. with the same choice 
of mounting facilities. All motors in this group can 
be supplied with AN connectors and with overload cir- 
cuit breakers which mount directly between motor and 
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Since we last summarized availabil- 
ities in this highly specialized field,* 
there has been a great deal of report- 
able and unreportable development 
work and numerous new component 
announcements. That our many mili- 
tary and peacetime engineer-designer 
readers whose duty it is to be well in- 
formed on such parts may have re- 
cent progress brought into quick 
review we again spot improvements 
and further change in both the gen- 
eral conception and the detailed parts 
of the airplane electrical system. 
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connector to permit motor’s handling greater starting 
loads and to allow it to remain stalled without damage. 

Provided for flange, vertical mounting a special My 
hp., 24-28 volt de. unit runs at 1750 rpm. for a 700 
cfm. fan. Totally enclosed and designed for continuous 
duty, it has special tropical insulation treatment and 
internal radio interference capacitor. 

For low temperature service, another family of 
motors has aluminum cases and inbuilt 90 and 180 
deg. limit switches for damper control operation. With 
these units, the engineer-designer can govern cabin 
temperatures; flow of supercharger, intercooler, or 
engine cooling air; operation of fuel, water, steam, 
anti-freeze, and anti-icing fluid line controls; and gaso- 
line dump and cabin pressure regulating valves. Types 
are supplied for positive, floating, proportioning, 
manual or automatic step control and for remote posi- 

* “Aircraft Motors Serve Special Needs,” ELectricAL MANvu- 
FACTURING, July 1942. 
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tion indication. Auxiliary limit switches can be in- 
serted for sequence operation where one instrument 
is to control more than one motor or for the operation 
i pilot light or -other accessories. Three- and four- 
wire types with and without built-in clutches have 
weights between 2 Ib. 14 0z. and 3 Ib. 6 oz. Stand- 
ard speeds are '% rpm., although other speeds can be 
made available for special purposes. Inputs are 1 to 


PECIAL-motor- 

for - special - needs 
thinking has created 
2-peak-hp. unit for 
specialized ‘use in 
power-driven aircraft 
gun turrets. It has 
double shaft ex- 
tensions, does 4200 
rpm. at peak, 5000 at 
1 hp. continuously. 


1% amp. at 24 volt de. and torques are 50 to 500 lb.-in. 
depending on speed. For the units with the clutches 
200 Ib.-in. is the limit. 

Packaged power is a development which assembles 
motor, brake, clutch, limit switch, gears, and anything 
else required into a specialized unit for operations in- 
cluding bomb-bay doors, landing gear, wing flaps, and 
various other control and protective devices. De- 
signed for 24-volt service these packages have ratings 
from 499 to 3 hp. Planetary gearing permits use of 
a quick-acting magnetic friction brake which insures 
driven mechanisms against jamming and_ overtravel. 

Individual motors in the scope of this supplier in- 


ROGRESS toward the more 
efficient airplane electrical 
system calls out components like 
these three-phase units which 
range from % to 15 hp. at 400 
cycle. They can be supplied with 
shaft-extension-end-bell missing 
for direct incorporation into 
driven equipment. 
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clude totally enclosed continuous and 1-min. intermit- V9 C 

tent and open, ventilated, continuous styles. Series- ly ; 7500 

wound-for-24-volt types range from 4% to 7 hp. with ls o 7500 

single pin connectors and ground return or three pin Lg 7500 

connector for reversing service through DP, DT switch. Vo 8300 

Speeds are 1750 to 7500 rpm. Split-series-wound 

models range from 49 to 7 hp. with the same speeds lio 3800 

available. A 2-pin connector and ground handle the 

24-volt supply and reversing can be accomplished with g 7500 

an SP, DT switch. Shunt-wound types, also for 24- 

volt service, have ratings from 499 to 2 hp. 4 7500 
Special features involve light steel shells; die-cast 

aluminum end shields; double-shielded ball bearings ; ly 7500 

glass-tape insulation; accurately broached, die-cast 

brass brush boxes; helical torsion-brush-springs ; ano- ly, 7500 


RIGHT -angle driving 
units take care of 
A) tow-target-reel pow- 
ering at 114 hp. geared 
down to 140 and half- 
speed 70 rpm.; and (B) 
hydraulic pump opera- 
tion at 14 hp. continu- 
ous, 24% hp. for 1 min. 
peaks. Second has spiral- 
bevel-gear reduction of 








2.6 to l. 
j 2/, 12000 
4 7500 
l 7500 
14 7500 
dized, cadmium plated, or wrinkle finishes; splines 14 15000 
and pinions cut on heat-treated alloy-steel shafts, and 2 F 13000 
large fans outside frames on commutator ends on 
totally enclosed types. 1/ 5000 
Used in aircraft radio equipment, a %o hp. shunt . 
motor has ball bearings, anti-radio-interference capaci- 4 3200 
tors, a ventilated frame, and a rigid base. Speed is 
3600 rpm. on 28-volt de. Function is automatic timing. i, 6500 
STANDARD PARTS FOR FLEXIBILITY if, R000 
ELATIVELY complete and considerably ex- ; 
R tensive is a line of units which permit of a large 74 6800 
number of variations due to assembly with different 
components. Bare, active parts data, on these is as 
follows: 1 4000 
(Split field reversible, 2 pole, 12 and 27 volt.) 
Hp. Rpm. = Full Wt. Duty 1] 3200 
Load Active Cycle 3 12500 
Efficiency Parts, Ib. 3 8500 
(Shell—2.1-in. diam.) 3 10500 
(Shell—3.0-in. diam.) 4 7000 
VY 00 7000 37 0.45 Continuous 
Yo 8000 48 0.51 Continuous l/, 5100 
"Yo 75 46 0.57 Continuous 
Veo 7500 50 0.70 Continuous VY, 4250 
5 6000 48 0.70 3 on, 17 off 
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3 on, 17 off 

3 on, 17 off 

1 on, 10 off 

1 on, 10 off 

Continuous, total. 
enclosed 

Continuous, total. 
enclosed 

Continuous, total. 
enclosed 

Continuous, fan 
cooled 

Continuous, fan 


cooled 
3 on, 17 off 
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on, 17 off 
on, 17 off 
on, 10 off 
on, 10 off 
on, 10 off 
1 on, 10 off 
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Continuous, total. 
enclosed 
Continuous, total. 
enclosed 
Continuous, total. 
enclosed 

Continuous, fan 
cooled 

Continuous, fan 
cooled 

Continuous, fan 
cooled 

3 on, 17 off, total. 
enclosed 

1 on, 10 off, total. 

1 on, 10 off, total. 

3 on, 17 off, total. 

1 on, 10 off, total. 

1 on, 10 off, total. 


4.6-in. diam.) 


Continuous, fan 
cooled 
Continuous, fan 
cooled 
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1 5300 77 9.5 Continuous, fan 
cooled 

134 7200 79 §=104 Continuous, fan 
cooled 

2 6500 78 104 3 on, 17 off, total. 

3 2500 59 9.4 1 on, 10 off, total. 

3 7250 77 ~=128 Continuous, fan 
cooled 

4V, 6000 72 9.4 1 on, 10 off, total. 

6 5850 58 128 3 on, 17 off, fan 
cooled 


In some cases individual motors are only available 
in 27-volt ratings. To these figures, where they refer 
to sizes or weights, must be added amounts for frames, 
and bells, and other auxiliary parts as chosen. As 
an example of how the motors are built up, one of 
the smallest of the lot—the 4%» hp., 2.1-in. diam. size 
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finds its simplest completed form as a direct drive with 
magnesium alloy frame, AN connector, and standard 
Air Corps mounting face. With one die casting 
changed and another added, the unit becomes a gear- 
motor with a 6 to 1 internal spur gear reduction. Still 
another change and addition of a section and it turns 
into an anti-icer fluid pump with a single inlet and 
double outlets. 

Special tow-target-reel motors are rated at 1% hp. 
or 45 ft.-lb. at 140 rpm. Combination of 2 stages of 
planetary—and one of worm-and-gear-reduction drives 
a female spline in the output and at right angles to 
the motor shaft. Incorporated are two clutches: one 
for overloads, set to slip at 60-90 ft.-Ib., and the other 
a magnetic dog clutch with a mechanical, manual emer- 
gency engagement button. In an accompanying con- 
trol box are relays and resistors for achieving a speed 
change down to 70 rpm. Motor is compound wound 
with. a cast aluminum frame. 
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For driving a hydraulic pump, one 114-hp. motor 
is capable of a peak load of 2% hp. for 1 min. It drives 
to a female spline through special steel alloy spiral 
bevel gears mounted on ball bearings. Reduction is 
2.6 to 1 with an output of 2500 rpm. Windings are 
compound and fan cooled in an anodized alumium 
case whose contacting surfaces are cadmium plated and 
bonded to establish a low resistance return electrical 
path from the AN connector input. 

An oil-cooler-shutter control motor produces 150 
in.-lb. at 2%4 rpm. with a 90 deg. limit switch control 
and reverse. It is a split field series wound unit with 
magnesium alloy die castings and an inbuilt clutch and 
brake which limit shaft overtravel. The clutch-brake 
works by solenoid which is wired in series with the 
motor field. When the circuit is closed to energize the 
motor, the solenoid draws a disk over to cause engage- 


UTOMATIC tim- 

er drive for radio 
specification _rates 
1/20 hp. at 3600 rpm. 
on 28-volt dc. supply. 
Field assembly is sim- 
ple and efficient. Ra- 
aa Jio frequency suppres- 


sion is important in 
all aircraft motors. 


TERMINAL BOARD 


ment between the motor armature and the drive shaft 
and thus the unit functions as an ordinary motor. When 
the circuit is opened, the solenoid'drops out the clutch 
and the disk, attached to the shaft, is moved by a 
spring so that it comes in contact with a stationary 
cork facing which brings it to rest immediately. Freed 
from all connection with the load, the rotor can coast 
to rest without causing overtravel with consequent 
jamming of the driven mechanism. This arrangement 
brings the advantage that the brake is not required to 
absorb the momentum of the armature. Thus, brake 
service is reduced and life and reliability are both 
appreciably extended. 

As an alternative of the foregoing motor, the same 
basic unit, lacking only the gearing, is supplied with 
a rating of %» hp. at 5000 rpm. The brake-clutch 
combination is included. 

Specifiable in explosion-proof service, a 34 hp. motor 
tuns at 7500 rpm., has a compound winding and an 
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aluminum frame. Weight is 734 lb. Cooling is by 
means of an external fan and shroud and motor duty 
is rated for continuous duty. 

Primarily designed for machine-gun turret driving, 
a 1 hp. model turns 5000 rpm. normally, drops to 4200 
for a 30 to 60 sec. interval when it will put out 2 hp. 
It is compound wound, fan cooled, and provided with 
drilled, double shaft extensions. Weight is 13 lb. 

One of the more flexible motors in the current offer- 
ings is a unit which provides a choice between series 
and shunt windings with a basic speed range from 
2500 to 10,000 rpm., modified by a gear unit which 


can be made in reduction ranges from 7% to 112 to 1. 


Gears are of high strength alloys and of one-piece de- 
sign with needle bearing mounting. The combination 
produces 28 in.-lb. at 60 rpm. Rating is continuous 
with total enclosure of cast aluminum. For special 
conditions of operation, the gear box is provided with 
a low-friction carbon oil seal so the unit can be oper- 
ated in a vertical position without oil leakage into the 
motor. Output shaft is mounted on two ball bearings 
which are preloaded by an intervening spring. 

Variable speed is accomplished in a %o hp. motor 
in even increments from 20 to 1200 rpm. with no evi- 
dence of cogging at the slower speeds and approxi- 
mate constant torque over the entire range. Frame 
is in the 3-in. diam. style weighing 334 Ib. inclusive of 
the necessary control mechanism. All motors by this 
manufacturer have steel inserts cast into place in alu- 
minum or magnesium alloy parts where anti-friction 
bearings are fitted. This makes it possible to remove 
and replace bearings repeatedly without destroying the 
fit between bearing OD and recess. 

Produced in flange or 34 style for incorporation 
with the driven equipment, a line of motors from % 
to 15 hp. operates on the new 3 phase, 400 cycle, air- 
craft power systems*. 


TO PROTECT WITHOUT HAMPERING 


ONSIDERABLE thought has been devoted in 
motor-design quarters to the problems of protec- 
tion. Originally a function of fuses, this job next be- 


*See “Why Tomorrow’s Planes Will Have Ac. Electrical 
Systems,” July 1943, 
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came a matter of control and, lately, is being given 
consideration as a motor component. In a recent 
AIEE paper it is shown that inherent overheating pro- 
tective devices mounted inside such motors have a 
number of advantages in the protection of the units 
against all abnormal operating conditions. Consid- 
erations involved in the specification of motors with 
these inbuilt protectors include location of the ele- 
ment, which should be, for the best operation, at the 
exact point where the high temperature damage will 
occur. This is impossible because of physical limita- 








C 
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OMPONENT parts (A) assemble as at (B) to 

form one of the new generators (C). Two models 

are provided, one for 100 and one for 200 amp. at 28.5 

volt. Weights are respectively 28 and 44 lb. Designed 

for blast cooling, this unit has air scoop, left. Fan 

cooled types are good for about 30 per cent less current 
output than their blast cooled counterparts. 


tions, so, governed by the space limitations caused by 
small-size, the protector is put where it will have 
the best opportunity of absorbing heat generated at the 
hottest spot. 

Quite likely the hot spot will move around in the 
motor, being a different factor under different con- 
ditions. Thus, in the original design it is necessary to 
test all possible points under minimum, room, and 
medium ambient temperature with all possible degrees 
of loading up through locked rotor. 

With a protector located in a position not identical 
with the hot spot, but merely a compromise, it is ap- 
parent that the element will not attain the same tem- 
perature and it is necessary to incorporate a heating 
unit which will produce heat in proportion to current 
to make up the difference. With this arrangement the 
current value which will bring the danger point of the 
motor to a forbidden temperature will also bring the 
protector element to the same temperature and take 
the unit off the line. A general policy to be followed 


(Continued on p. 170) 
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Synthetic Rubber 
For New Designs 


OTH price and availability go right along with 
performance advantages in any discussion of the 
place that the synthetic rubbers have gained for 

today and will have won in relationship to the products 
of tomorrow. Some synthetic rubber can now be pro- 
duced for between 8 and 10 cents a lb. but the greater 
part of it has a cost factor of 33 to 45 cents for the 
three major types. Of course, crude rubber has been 
imported in times past for as low as 3 cents a lb. The 
average yearly market price of 1928-1941 ranged from 
3 to 22 cents. The current Government-fixed ceiling 
price is 221% cents. 

As to availability, the 1943 output of synthetics will 
probably not exceed 260,000 long tons but productive 
capacity, as outlined not long ago by Rubber Director 
Jeffers, has a goal set at 850,000 long tons a year. In 
comparison, pre-war consumption of natural rubber in 
this country was about 650,000 tons yearly. 

Performance advantages for synthetics include con- 
trolled resistance to oxidizing, softening, hardening, 


PLANT CAPACITY FOR SYNTHETIC RUBBERS 


Tonnage 
‘Long Tons) 


Product | Plants 


Buna S.... - 14 
eee 6 3 
Neoprenc.......... ase 1 
Total Rubber 
Raw Materials for 


Styrene 
Total Plants 








*Short tons. 





aging and miscellaneous deteriorating influences. There 
are, however, both higher and lower service character- 
istics for some types when compared with those of the 
natural product. 


THREE MAIN TYPES OF SYNTHETICS 


ECHNOLOGICAL synthesis permits of three im- 
portant basic types. These are Buna S, Butyl and 
Neoprene and upon them depends the probability that 
America will become and remain independent of crude 
rubber imports when peacé returns. 

Buna S. Capable of replacing natural rubber at 
most specification points and representing, for that rea- 
son, 86 per cent of the nation’s currently established 
quota. It can be vulcanized with sulphur and rubber 
accelerators and cured to hard rubber. Its resistance to 
atmospheric deterioration is slightly higher than natural 
rubber. 

Butyl. Can be produced at low cost from relatively 
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Likely to do all that natural rubber has 
long offered and provide many ad- 
vantages besides, the newer syn- 
thetics are a highly significant factor 
in your product planning, right now. 
As with plastics, lighter metals and 
powder metallurgy, technical prog- 
ress has been rapid and the increase 
in production facilities literally enor- 
mous. So keep an eye on what’s doing 
in synthetic rubber. 





abundant material and with comparatively simple equip- 
ment. May be used to replace natural rubber in many 
instances. 

Neoprene. The first commercially successful sub- 
stitute for natural rubber. Has excellent resistance to 
chemicals and oils as well as to heat, air and light. One 
of its important qualities is its flame resistance. It is 
relatively expensive and somewhat inferior to natural 
rubber in certain aspects. 


Oil Refiner Oil Refiner Coal Tar 


BUTENE ETHYLENE BENZOL 

ETHEL BENZINE 
STYRENE 
(2 


BUTADIENE 
(75%) 


° 


Copolymerization 
process with WATER 
ANIMAL FATS-EMULSIFIER 

CATALYST 


BUNA 5 LATEX 
plus 
SALT 


BUNA ‘ CRUMBS 
WASH--DRY--MILL 


. 
BUNA 5 





OW Buna S is made. A batch process rather than a 

continuous one. Butadiene can also be produced 

from acetylene, natural gas or alcohol as well as from 
Butene as here shown. 


ELECTRICAL MANUFACTURING 
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Other synthetic types are Buna N, Thiokol and the 
Vinyl Polymers in their various forms. 

Just wherein synthetic rubber differs from the 
natural product is an intensive field of specialization for 
the industrial chemist. It may be said that no one has 
ever made rubber exactly like the natural product but, 
as Chemist L. F. Marek remarked in addressing the 
American Society of Mechanical Engineers, “. . . it 
cannot be assumed that, just because nature produced 
a rubber which has been adapted to the manufacture 
of excellent tires, this natural material is the best that 


Oil Refiner 


ISOBUTYLENE 
(95-98 %) 


Oil Refinery 


BUTADIENE or /soprene 


(or other diolefin) 
(2-5 %) 


Polymerization 
process with 


CATYLYST 


BUTYL RUBBER CRUMBS 
WASH-DRY--MILL 
BUTYL RUBBER 





Butyl is a petroleum derivative too but made by a con- 
tinuous process, not in batches. 


‘an be used for tire treads and other rubber products. 
... It would seem entirely possible that the natural 
product will occupy only a secondary position in the 
postwar period.” 

Natural rubber is made up of hydrogen and carbon 
atoms and so are petroleum and important constituents 
of coal. Thus, in essence, to make synthetic rubber it 
becomes necessary to realign the atoms in petroleum or 
some similar source material until they assume a form 
like that of rubber. These other source materials may 
be quite a variety and relate to the hydrocarbons of pe- 


AMERICA’S RUBBER BALANCE SHEET 
(for 1943, as reported by Rubber Director Jeffers) 


| S 


| Short tons 























Long tons 
Inventory, Jan. 1, 1943... | 443,000 
Imports of natural crude 54,000 
Synthetic output........ 
i ee errr 


FE as keen es xis 
pee 
Equal after conversion to crude 
CUUANENEE Sos ocuaewe <twon 254,000 
SOC CHIMIES. w 5 sc soca’ | 751,000 
Estimated requirements...... 609,000 
Balance, Dec. 31, 1943, crude and 
Ee re 
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troleum and coal and the carbohydrates of molasses, 
potatoes, grains and other fermentable materials. Either 
hydrocarbon or carbohydrates offer the possibility of 
such atomic realignments. 

Butadiene is a hydrocarbon substance quite similar 
to the chief constituent of crude or natural rubber and 
also forms a part of many other hydrocarbons. It may 
be obtained by the cracking of petroleum, by the treat- 
ment of Butane or Butylene as found in refinery or 
natural gas, by passing alcohol over a heated mixture of 
oxides of aluminum and zinc or by a series of reactions 
starting with acetylene. Thus Butadiene is not only a 
key to many of the potentialities in connection with 
various artificial rubbers but constitutes a prime avail- 
ability for Buna S types. After the Butadiene mole- 
cules have been obtained they must be linked in a chain 
or structure generally called a polymer. The latter 
is accomplished in the presence of a catalyst and with 
the addition of other chemicals relating themselves to 
the desired end point. Buna S is the copolymer of 
Butadiene with Styrene. Buna N is the copolymer of 
Butadiene with Acrylonitrile. 

After polymerization, the next step is to obtain a 
synthetic latex from which the actual synthetic rubber 
can be developed by coagulation with an acid just as 


Coke-Limestone Salt Sulfuric Acid 


ACET. aa 


VINYL MURIATIC 
ACETYLENE ACID 


CHLOROPRENE 


Polymerization process 
with 
WATER 
EMULSIFIER 
CATALYST 


eee LATEX 


plus 
SALT 
ACID 


NEOPRENE 





Neoprene derives from non-petroleum sources. 


is done with natural rubber. Such a rubber polymer, 
made synthetically, has much the same characteristics 
and uses as natural rubber. It can be vulcanized, com- 
pounded and mixed with other materials. 

Rather than to attempt to indicate established or prob- 
able typical specification points for individual types 
of synthetic rubber, it is suggested that an analysis of 
characteristics may lead to the most successful integra- 
tion of individual types within the product. Because 
-the various synthetics differ from natural rubber and 
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COMPARATIVE PROPERTIES OF VARIOUS SYNTHETICS AND NATURAL RUBBER 








Natural 
Rubber Buna S 
In Processing: 
Form in which available. = 
ee | 7 bof 
Adhesion and cohesion Excellent Good 
Vulcanizability.... | Excellent Good 
General workability . Excellent | Good 
In Application: 
Physical properties ; 
PRES 6 nig ks see Excellent | Good 
RESET «<0 9.5: | Excellent | Good 
Tensile strength......... | Excellent | Good 
Electrical properties..... | Excellent Good 
Impermeability to: 
Go akss>s | Good | Good 
ee tere is.’ | WeryGood Fair 
Resistance to: | 
Cold flow.... .... | WeryGood Good 
Abrasion...... Jeceee | ee | Good 
i eee {cs Good Fair 
ee A cay Good | Good 
Cold... . .... | Good Good 


a eee i! | Fair | Good 


i 
oer | Poor | Poor 
Light. a | Fair | Fair 
Chemicals...... ae Good | Good 
Petroleum = Poor | Poor 
Aromatic oils..... Poor Poor 


| 











BunaN | Neoprene | Butyl Thiokol 

ioc | pecs oe 

7: | * ** **x 

it tt t tt 

Fair Fair Poor Good 

Good | Good Fair Fair 

Poor | Good Fair Fair 

sats og 

Fair Good Good Fair 

Good | Excellent Fair Poor 

Good | Good Fair Poor 

Good | Good Good | Fair 

Fair | Good Excellent Excellent 

Fair | Good Good Excellent 

Good | Good | Good | Poor 

Good | Good | Fair | Poor 

Good | Good | Poor Good 

Good | Excellent | Good Poor 

Good | Good | Good | Poor 

Good Excellent | Excellent Excellent 

Good Excellent | Excellent | Excellent 

Poor Excellent | Excellent | Excellent 

Good Good | Good | Excellent 

Excellent Good | Poor | Excellent 

Fair | Poor | Poor Excellent 





Rating in bold face indicate properties superior to natur 
***Dispersion, solid and powder forms, fBy 


from each other in both chemical structure and behavior 
and the differences are such that the several substances 
are not generally interchangeable in use or in fabrica- 
tion, special properties of the individual synthetics adapt 
themselves very much better to certain uses than to 


Oil Refiner Oil Refinery 
ETHYLENE 

plus OXYGEN 
from AIR 


| 
ETHYLENE OXIDE 
plus HYDROGEN CYANIDE 


BUTADIENE ACRYLONITRILE 


Copolymerization process 
with 
WATER 


ANIMAL FATS - EMULSIFIER 
CATALYST 


BUNA N LATEX 


plus SALT, BUNA N CRUMBS 
WASH-- DRY--MILL 
BUNA N 





Buna N requires Butadiene for its development 


“Courtesy U. S. Rubber Co.” 
al rubber. *Latex and solid forms. **Solid Form. 
milling. 7fBy milling with plasticizers. 
others. It may be said that much remains to be de- 
veloped in so far as the best ways to utilize special 
properties are concerned. 

Buna § is the synthetic most similar to natural 
rubber in processing and performance characteristics. 
Readily vulcanized and cured. High resistance to at- 
mospheric determination. To bring out its best physical 
properties it must be compounded with a black pigment. 
The properties of the pure gum stock are inferior. 

Butyl. Processing characteristics comparable to 
those of natural rubber but it cannot be vulcanized to 
hard rubber. General resistance to deterioration is 
good, resistance to oxidation and acid very good but 
physical properties lower than those of natural rubber. 
Useful where resistance to chemicals and oxides are 
more important than such properties as tensile strength 
and resistance to cold flow. Has little bounce. 

Neoprene. Remarkable resistance to aging and to 
deterioration by oils, gasoline, sunlight, heat, ozone 
and many chemicals. Properties close to natural rub- 
ber. When properly compounded vulcanates do not sup- 
port combustion. Has particles of smaller size than 
natural latex and thus protects fabrics better. Added 
stabilizers prevent further polymerization and harden- 
ing during storage. Sulphur not needed for vulcan- 
ization as a similar change takes place when heated 


_alone on the presence of magnesium or zinc oxide. 


Buna N. Extreme resistance to oil, heat and 
abrasion. 

Thiokol. An organic polysulfide. Elasticity poor 
but resistance to oil and gas is outstanding. Can be put 
through a process similar to but differing from sulphur 
vulcanization of rubber. Solvent resisting, good proc- 
essing characteristics, low permeability, high tear re- 
sistance. Available also in molding powder form. 
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Employing the same efficient 
circuit as its predecessor, this 
improved coil-turn counter is 
more compact in design and 
incorporates a magnetizing 
current control box which 
greatly simplifies the installa- 


bench. Operation of the 
counter is simple. The coil to 
be tested is placed over the 
test rod and connected to test 
clips. The dials on the galva- 
nometer control panel are set 
to the number of turns the 


€ristics, tion. The counter is capable coil should have, and the foot 
> to at- of checking or determining switch is pressed. If the 
; the effective turns of coils galvanometer dial shows a 
physical ranging from 1 to 11,110 deflection, the dial readings 
igment. turns, at arate of from 80 to are increased or decreased 
ois 100 coils of like specifications until the deflection is zero. 
r10f. per hour. In addition tothe The dial reading is then the 
able to magnetizing current control number of turns. The refer- 
ized to box, the counter comprises a ence coils are enclosed in the 
a ; portable light-beam galva- galvanometer control case. 
ition 1S nometer, two yoked test rods, Magnetizing circuit operates 
od but a galvanometer control panel from a 120 volt dc. supply 
and a foot-operated switch— when used with a resistor 

rubber. all conveniently assembled furnished as part of the con- 
Jes are for operation on a table or trol box, or from a battery. 
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and to 
ozone Allis-Chalmers 
‘al rub- Ac. welding has become an important 
lot sup- factor in the Nation’s war industries. This 
fe than machine automatically gives the operator 
: P correct voltage for the continuous range 
Added of currents available, rather than using an 
1arden- almost constant voltage at all current 
settings. One important feature is the 
vulcan- integrated reactor-transformer construc- 
heated tion which provides high, yet safe voltage 
: for easy welding at low currents; active 
ide. duty from every line of flux . . . assured by 
it and Edison-Splitdort reactor coils which surround the variable 
Consisting of (1) resistor box, accuracy while passing through air gap and simplified construction using 
. (2) compass correction coil, mine-infested waters. Hereto- fewer working parts. Current range is 
y poor (3) heeling error coil, (4) junction fore, navigators discovered that from 30 to 250 sine & —— a a 
be put box and (5) resistor box, this the degausser, powerful enough switch this ee or di ae a 
sulphur ‘ compass correction gear com- to repel a mine, was upsetting eae ere he S 6 ye - Mo. ae 
I pletely neutralizes the magnetic the ship’s compass to the extent or thin sheets or heavier piates. Niost dc. 
1 proc- effect of degaussing cable upon of making it thoroughly un- as well as all ac. rods can be used. 
Par re- a ship’s compass. It virtually reliable. Hence, the develop- 
tin guarantees complete compass ment of this device. 
URING 
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Electropure Div. 
Trumbull Electric Mfé. 


Developed for pasteurization at or above 
162 deg. F., this milk pasteurizer is a 
continuous flow, high temperature, short- 
time unit. Single units are available in 
capacities of 1500 and 3000 |b. an hour and 
dual units in capacities of 3000 and 6000 
lb. an hour. Higher capacities are obtain- 
able by multiple arrangement. By re- 
generation, or heat exchange, cold (40 deg. 
F.) raw milk is preheated to 133 deg. F., 
and pasteurized milk is cooled to 69 deg. F. 
The electrode chamber is the heart of the 
unit. It is a vertical, rectangular compart- 
ment through which the milk ascends at a 
constant and uniform flow. Two opposite 
walls of the chamber are flat carbon elec- 
trodes; the intervening walls are of heavy 


milk flows between the electrodes, elec- 
tricity passes through it, from electrode to 
electrode. The passage of electricity 
directly through the milk causes heat to be 
liberated actually within the milk. A 
specially designed control system auto- 
matically maintains the milk temperature 
precisely as desired. A holding time of 
exactly 16 sec. is assured by the constant 
rate of flow and the proper size of the 
holding chamber. An electrically operated 
flow diversion valve gives additional pro- 
tection against the passage of under- 
pasteurized milk. This valve interrupts 
normal flow by sending back to the raw 
supply all milk that is below 160.5 deg. F. 
The valve is mounted as an integral part 


plate glass and serve as insulators. As 





Carpenter Mfg, 


For use by ships, coast guard or 
navy, etc., for signaling, this 
light flashes 75,000 candlepower 
beam visible fifty miles under 
favorable conditions. It uses a 
6 volt dry battery unit that rests 
on deck or may be slung over 
shoulder in sling. The bulb and 
switch are of special construc- 
tion giving very fast sharp-cut 
action and signals. The bulb has 
two filaments so that even 
though one burns out the other 
will carry on. The switch is 
sturdy but operates easily by 
the trigger finger. 


of the regenerator assembly. 





Constructed to meet today’s demands 
for round-the-clock laboratory tests 
this vibration fatigue testing machine 
is useful in laboratories or inspection 
departments to test fabricated air- 
frame and aircraft engine parts, navi- 
gation instruments, radio and elec- 
tronic equipment, molded plastic parts, 
foundry cores to determine strength, 
packaging to determine resistance to 
vibration, and a variety of other parts, 
materials and chemicals to determine 
the effects of vibration. The unit will 


All American Tool & Mfg, 


handle parts or assemblies up to 100 
lb. The table has an area of 15 x 18 in. 
and has 115 tapped holes for bolting on 
objects. Table movement is horizontal. 
The frequency is adjustable while 
machine is running, from 10 to 60 
cycles per second (600 to 3600 vibra- 
tions per minute) and is recorded on 
an electric tachometer. Displacement, 
from 0 to 0.125 in. (adjustable) covers 
the full range encountered by parts 
subjected to vibration in actual service. 
A 1% hp. motor supplies power 


ELECTRICAL MANUFACTURING 
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Among the features of this machine for 
weighing and balance-milling connecting 
rods for internal combustion engines is the 
use of lights to indicate accuracy in locat- 
ing the stock to be removed. An excess 
adjustment of as little as 0.002 in. causes 
the red light to flash on and warns the 
operator to retract his adjustment until 
only the green light remains lighted. The 
workpiece is first weighed and the amount 
of excess stock on each end determined by 
means of a double dial shadowgraph scale. 
The piece is then clamped in the fixture 
manually and by turning a hand wheel, 
the operator advances a finder which 
locates the excess metal on the connecting 
rod and immediately flashes on a green 
tell-tale light. This operation automatic- 
ally brings the cutting tool into perfect 
alignment with the tip of the finder. The 
operator then sets the pointer on the fan 
shaped dial (above the milling unit) at 
the amount of excess stock which thescale 
indicated must be removed and this sets 
the cutter in position to remove that 
amount of stock. When these settings are 
made for each end of the connecting rod, 
and electric push button is pressed, both 
units feed cutters past the work, removing 
the excess stock and bringing the rod to 
correct balanced weight within the usual 
quarter-ounce limit. The machine handles 
one connecting rod and the distance be- 
tween centers in the large and small pin 
holes is fixed, but by providing suitable 
adjustors on the scale and fixture, two or 
more connecting rods of various lengths 
and weights can be balance milled. 








Snyder Tool & Eng. 


Operating upon the 
principle of thermo- 
electricity this in- 
strument identifies 
any ferrous alloy. 
A known sample is 
affixed to one of 
two clamps, and 
the unknown speci- 
’ men to the other. 
When these two 
pieces of metal are 
brought into con- 
tact, the lighted 
indicator registers 
whether or not the 
two are of the same 
chemical analysis. 
The machine is 
about the size of 
asmallcabinet radio 
and can be used in 





Photoswitch 


Suitable for the protection of harbors, yards, 
docks, industrial properties, airports and 
similar large areas, this photoelectric protec- 
tion system projects a fence of invisible light 








a laboratory or in 
shops, warehouses, 
freight cars, etc. 
Simplicity of oper- 
ation makes it 





over distances as great as 1500 ft. and gives 
instant local or central-station alarm if an 
intruder enters the protected area. In oper- 
ation, light source is aligned with receiver to 
which it focuses a modulated beam of infra- 


201 & Mfg, adaptable for use red light. Because the receiver responds only 
by personnel with- to the frequency of light emitted from the 
ap to 100 out exceptional American Tubular Elevator light source, it is not affected by other arti- 
15 x 18 _ skill. Provided with a reference specimen, it is possible to classify ficial light or by daylight. If invisible infra- 
bolting on “unknown pieces” or lots of steel according to: heats (identical red light is not required, the operating rang¢ 
taggers analysis), grades (similar analysis), types (dissimilar analysis of the system exceeds 2000 ft. Within the 
ble w 60 heat treatments (identical analysis with dissimilar structure) and light source a fan driven by a gearless, brush: 
10 to composite types (two and three plys, clad metals, sheer knife, etc. less motor, serves as a light chopper to pro 
00 vibra- The instrument may also be used to identify metals in any stage duce rapidly fluctuating light of desired 
corded on of their working from the ingot onward if cooled to room tempera- frequency and also cools the heavy duty lamp. 
eee ture. In making heat separations, the instrument may be ad- Once the invisible beam of light projected to 
lle) covers justed to differentiate between pieces in which the variation 1s on the receiver is momentarily broken, the alarm 
by parts the order of 0.01 per cent per element—or set up to accommodate circuit latches in operation. An additional 
al service. any acceptable tolerance of chemical percentage variation within safety feature is that either power or tube 
eee the heat or ingot. The result of the test is indicated on a large failure will cause the alarm circuit to operate 
illuminated scale. If the hairline remains within the white field as though the light beam had been broken. 
centered on the scale, the samples are identical. Movement of Supplied with these units is an auxiliary 
ES the hairline into either of the red fields shows dissimilarity latching relay with reset button. 
TURING 
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Where large quantities of aluminum 
rivets are used, this rivet storage cabi- 
net is located at the annealing station 
to reduce the rivets to ‘“holding’”’ 
temperature. The temperature range 
drops to around a level of —40 dag. F. 
to —50 deg. F. The rated chilling 
capacity is over 200 lb. an hour from 
0 deg. F. to —40 deg. F. Rivets are 
stored in drawers, or in special cylindri- 
cal rivet canisters. Capacity is 180 
canisters—20 to each of 9 compart- 
ments. Each compartment has a 
separate door and 4 refrigerated shelves 
with 5 canisters to a shelf. The com- 
plete cabinet is self-contained, com- 
posed of a cooling section and a 
machine compartment. The cooling 
units comprise refrigerated flat plates 
which consist of the floor of the indi- 
vidual storage sections, and cool the 
canisters by direct thermal conduction. 
The machine compartment is located 
in the bottom of right corner and pro- 
vided with removable ventilation 
panels. The condensing unit is a 3 hp. 
air-cooled multi stage unit for low 
temperatures. Machine complete with 
starter, electric control and all neces- 
sary refrigerant controls. 


For use on all types of radio equip- 
ment this crystal controlled fre- 
quency meter sets transmitters that 
are not crystal-controlled on any 
desired frequency; continuously 
monitors transmitted signals; lo- 
cates any desired frequency on a 
receiver dial; checks frequency 
characteristics of crystal-controlled 
transmitters or receivers; aligns and 
calibrates receivers, in both if. and 
rf. stages; checks accuracy of field 
or production oscillators, signal 
generators and frequency meters 
that are not crystal-controlled; and, 
checks crystals in the field or in 
production. No calibration or tun- 
ing chartS are necessary in opera- 
tion. The carrier-output is fed into 
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Kold-Hold Mfg. 


a receiver and the carrier frequency 
of the instrument may then be 
adjusted to zero beat with any 
receivable primary standard or 
reference frequency. The instru- 
ment is crystal-controlled and, by 
means of a class ‘‘C’’ harmonic 
amplifier circuit embodied in the 
units, accurate frequency carrier 
Signals are provided every 10 kc. 
and every 100 kc. from 100 cycles 
to 45 megacycles. A carrier signal 
is also produced every 1000 kc. 
from one megacycle to 120 mega- 
cycles. A convenient panel-mounted 
“on-off”? switch permits use of a 
1000 cycle modulated note. Models 
are available for either ac. or port- 
able battery operation. 
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Another important war-time con- 
tribution has been the life‘boat radio 
equipment. It is a combination 
radiotelegraph - telephone unit, 
powered by hand-cranked generator. 
In a recent reScue the crews in two 
lifeboats were able to establish tele- 
phone communication between the 
two lifeboats which were out of 
sight of one another even in day- 
light. They also contacted by use of 
Morse code four ships, giving their 
position. The set can be worked by 
telephone or telegraph so that in 
case the operator is missing or in- 
jured anyone in the lifeboat can 
work the set. The radio equipment 
is built in a single compact water- 
tight cabinet, capable of trans- 
mitting across several hundred 
miles at sea. There are no batteries 
to be bothered with and the set can 
be used day after day without its 
source of power being reduced. 


Radio Corp, of America 
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Many hours of time are now saved in editing 
films by representatives of various branches of 
the Army by the use of this multiple film scene 
selector since it allows twenty representatives to 
review the film at the same time and provides for 
them the access to the initial showing and select- 
ing of the film. The unit consists of a so-called 
lead table and as many auxiliary tables as is 
necessary to cover the desired number of editors, 
each table recording the requests of five editors. 
In one installation, one of the sets consists of a 
lead table and three auxiliary tables. Each editor 
is provided with a switch and light unit located 
in his writing desk position. As he watches the 
showing of the picture, he makes a request for 
part of film by rocking a switch in the unit. A 
red lamp, also a part of the unit, glows, indicat- 
ing that the request is being registered. When 
no more film is desired, the editor again rocks 
the switch at which time the light is put out, 
indicating that the request is ended. The mecha- 
nism is capable of making requests for the two 
types of films projected, that is 35mm. and 16mm. 
The prepared tape, when ready for the cutting 
room, is run through a multiple film scene selector 
tape meter. The tape meter counter is set at 
zero, the tape is placed under the latch at the 
starting point and is fed through a tape trans- 
mitter until a request is encountered at which 
time one of a series of lights is lit indicating in 
which row of holes a request is recorded and 
stopping the tape so that the operator may read 
the point in film at which the request was made; 
the switch associated with the light then lit is 
thrown and the machine progresses until such 
time as another request is made or the initial 
request is ended when another light is lit and 
another reading made. Photo from Army News. 
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Made in three models, this fluorescent lighting 
fixture has a non-metallic reflector, finished on 
the outside in industrial French grey to match 
the top-housing, has a reflecting surface of special 
finish which makes it more efficient than its pre- 
decessor—porcelain enamel on steel. The re- 
flector is anchored to the top-housing with a pair 
of captive latches which release with a simple 
quarter-turn yet lock with strength sufficient 
to support more than twenty times the weight 
called for in service. One model uses two 40-watt 
fluorescent lamps and is 4934 in. long, 133% in. 
wide and 634 in. high. Another model has three 
40-watt fluorescent lamps and is the same size. 
The third has two 100-watt fluorescent lamps 








— and is 61! 5 in. long, 1634 in. wide and 8 in. high. Sylvania Electric Products 
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two Developed for and used in ordnance plants 
ele- where open-type units are not acceptable, 
the this dust-tight inspection light is essen- 
of tially a magnifying lens with auxiliary 
lay- lighting. The unit consists of a steel hous- 
e of ing 125 in. diam. and 2 in. deep, and is 
heir furnished with a white reflecting surface 
l by inside. All outside surfaces are finished in 
r in crackled gray. The magnifying lens is of 
in- the double convex type, 43 in. diam. 
can The shatter-proof cover glass is lightly 
1ent sanded for diffusion except for a clear spot 
ter- 334 in. diam. directly under the lens. The 
ans- swivel base and movable arm permit 
ired adjustment of the unit over the inspection 
ries plane for correct focusing of the objects 
can to be inspected. A cylindrical shield to 

b ats reduce reflections on the upper surfaces 

a. of the lens is available as an accessory. 

j Curtis Lighting 
Re TR 
TURING 
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Wartime Heating 


And Resistance Alloys 


UR CONCEPTION of resistance material be- 
() fore the war was predicated on the viewpoint 

that one of the requirements of a good resist- 
ance material is that it have a high specific resistance 
as well as other desirable properties. Those other prop- 
erties include resistance to oxidization and corrosion 
at elevated temperatures, good mechanical character- 
istics so that it can be fabricated easily, as well as low 
temperature coefficient of expansion so that it will not 
expand sufficiently to short out sections when heated. 
However, as materials became more and more critical 
we began to realize that various compromises were in 
order. Let us refer to Fig. 1. There is a list of re- 
sistance materials which may make some heater de- 
signers shudder but which, by careful design, can be 
used as resistors. Many alloys are included in the list 
because they furnish features such as cost and avail- 
ability which make them worthy of consideration. 

In a peace time economy, when all materials are 
available, silver and copper, of course, are used for 
conductors. Silver only is used when its greater con- 
ductivity warrants its additional cost. 

The copper-nickel series of alloys is used for relay 
coils and radio resistors. These, however, border on 
the copper applications when the nickel content is low 
since the alloy containing 2 per cent nickel has a spe- 
cific resistance of only 30 ohms per circular mil foot. 
The alloys of this series containing the large nickel 
contents, such as 45 per cent nickel, approach a sizable 
resistance, namely 294 ohms. 

The copper-nickel alloy containing 45 per cent nickel 
finds its greatest applications in radio and instrument 
resistors, calibrating potentiometers, thermocouples, 
and the like because, as shown in Fig. 1 it prac- 
tically has a zero temperature coefficient of resistance. 
In fact one of the characteristics of the copper-nickel 
series of resistance alloys is that the temperature co- 
efficient of resistance decreases as the nickel content 
is increased. This effect is shown in Fig. 2. When 
the 55 per cent copper, 45 per cent nickel alloy is em- 
ployed a relatively large variation in ambient tempera- 
ture will produce only a slight variation in resistance 
so that the accuracy of the original calibration can be 
maintained with little difficulty. However, care must 
be exercised when it is joined to copper because volt- 
ages proportional to the temperature will be developed 
at the junctions. If one junction is at a higher temp- 
erature than the other a greater voltage will be gen- 
erated at this point so introducing an error which is 
proportional to the difference in temperatures of the 
two junctions. If both junctions are at the same 
temperature the thermal emf.’s will be exactly equal 
and opposite so the over-all effect will be nil. Even 
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Non-availabilities, priorities, unusual 
performance needs and low space fac- 
tors are but a few of the problems con- 
fronting many an engineer-designer 
who would integrate a heat-generating 
element within his complete wartime 
product. When his objective is con- 
fined to resistance wire for voltage or 
current control the problem is quite as 
involved. Yet there are “ways out” for 
the resourceful and here is a key to 
some of them. 





so, if the alloy is used in a potentiometer care must be 
exercised so that the leads are not connected so that 
one of the thermal emf.’s is introduced without the 
other, nullifying, one. This effect is as would be an- 
ticipated because the 55 per cent copper and 45 per 
cent nickel alloy is used in conjunction with iron as 
thermocouples. 

The whole series of copper-nickel alloys is non- 
magnetic, solders easily, and can be used at tempera- 
tures up to 500 degrees C. If these alloys are to be 
used in heating applications the thermal relationship 
between the heat coil and the point of application of 
the heat must be good so that low heat coil tempera- 
tures can be used. 

Electrical engineers seldom considered zinc either a 
conductor or resistor until quite recently. The use of 
it and its alloys in die casting has brought zinc to the 
fore as a conductor and it has filled a very large, but 
seldom appreciated, place as a resistance material in 
the fuse. Its resistance, coupled with its low melting 
point of 419 degrees C, has made it an excellent fuse 
link material and it has been used in this application 
for years. In most heater applications the low melt- 
ing point of the zinc is undesirable but in those appli- 
cations requiring a fusing action the zinc comes into 
its own. If zinc is used its peculiar physical proper- 
ties cannot be neglected. At ordinary room tempera- 
tures zinc is brittle but, if it is heated to a temperaure 
of 120 to 150 degrees C, it becomes ductile and it 
maintains this ductility when cooled if it is worked 
or rolled while heated. If zinc is heated to 200 to 300 
degrees C it again is transformed to the brittle state 
which is maintained on cooling. A resistor or heater 
unit made of zinc can be ductile at the start but will 
become brittle after the first application of current if 
the operating temperature is in the range from 200 to 
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SOME PROPERTIES OF SELECTED METALS 
AND ALLOYS FOR POSSIBLE 
HEATING UNIT DESIGN 


COMPOSITION 


| Specific Resistance 
| ohms cm. mil. fe. at 20 deg. C 
| Coefficient of Resistance 
Melting Point 
Thermal Conductivity 
| cal sec cm cm?, deg. C 


| (20-100 deg. C) 
| deg. C 


Specific Heat 
Cal. gm. 
<10-6 


| 


| Specific Gravity 
| gm. C.c, 
| Coefficient of Expansion 


Figures represent 

alloyed per cent) | 
Silver 9.8} .0038 | 960)10. 
Copper 10. 4} .00400/1084 
98 Copper, 2 Nickel | .00118}1100 
Zinc 00400] 419 
Brass— 

66 Copper, 34 Zinc 927 
Nickel 00500}1450 
94 Copper, 6 Nickel .00071}1100 
Iron 6 00560/1535 
55 Nickel, 45 Cobalt 00320/1500 
98 Nickel, 2 Aluminum 00330/1425 
88 Copper, 12 Nickel |.00038/1100 
70 Nickel, 30 Iron 00450}1425 
79 Nickel, 18 Cobalt, 

2 Iron, 1 Titanium /159 | 00225/1450 
4 Manganese, 1 Silicon, 

95 Nickel 152 |.00131]1400 
97 Nickel, 3 Silicon 160 |.00232]1420 
78 Copper, 22 Nickel {180 | 0001811100 
56 Copper, 26 Zinc, 

18 Nickel 193 11060 
75 Nickel, 18 Cobalt, 

2Titanium,5Iron {250 |.00179/1450 
47 Copper, 23 Zinc, 

30 Nickel 275 11140} § 
84 Copper, 12 Man- x 

ganese, 4 Nickel —_ [290 | .00002\1020! 


| 


-0559]}19 .6] 999 
910 


Soom 


.0931|31.1 


.0917}20.2). 
.1300}15.0 
0920/18 .0 
-1100}11.5 
.1290 


.0920}18 .0 
.1250}15 .0} .0658 


DOm~m~IDwDD 


@ 


.1200}11.0 


1250}13 .0) .0650 


= } 
55 Copper, 45 Nickel [294 |.00002/1275} 8.9 .9} .0510 
30 Nickel, 5Chromium, | 
65 Iron 570 |.00088/1480] 8. 0317 
30Nickel,20Chromium, 
5CIron €00 
80 Nickel, 20Chromium|650 
60Nickel,16Chromium, 
24 Iron 
80 Iron, 15 Chromium, 
5 Aluminum 
Iron—Chromium— 
Aluminum 1000 


.00052/1400} 8.0} .287/ .1140/13. 3) .0312 
3.4 


00014/1400 - 304} .1040}13.2) .0314 


000221350) 8.2} .294) .1070)13.7) .0314 


00070}1480 4 263 15.5 





.0003511500! 6.8] .246 
Fig. 1 


300 degrees C. This brittleness will appear in vibra 
tion failures if special precautions are not taken in the 
design. 

Just as zinc is seldom used as a resistance material, 
so also was the copper-zinc series of alloys neglected 
until nickel became difficult to obtain. The copper 
zinc series furnishes a line of resistance alloys ranging 
from the resistance of copper 10.4 ohms per circular 
mil foot, to that of high brass (66 per cent copper 
and 34 per cent zinc) having a resistance of 40 ohms 
per circular mil ft. Since there are some nine alloys 
available commercially between extremes of coppe1 
and high brass this series of alloys furnishes the de 
signer great flexibility if he can use the materials. 
However, with most of the suppliers of brass the re 
sistance is secondary so that materials from two sup- 
pliers will not agree exactly. Also the various names 
adopted by the industry do not establish the exact pro 
portions. High brass will have the zinc content vary 
from 33 to 35 per cent depending on the supplier. 
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Hence care must be exercised in ordering brass to 
specify the composition desired instead of using the 
loose terms ‘High,” “Low,” or the like. 

The resistance of the copper-zine series can be in- 
creased by the addition of nickel as shown in Fig. 1. 
The addition of 18 per cent nickel to 56 per cent cop- 
per and 26 per cent zinc gives a specific resistance of 
193 ohms per circ. mil ft. and 30 per cent nickel 
added to 47 per cent copper and 23 per cent zinc in- 
creases the resistance to 275 ohms. 

The copper-zine alloys, like the copper-nickel series 
must be used at temperatures below 500 degrees C, 
solder easily and are nonmagnetic. 

Nickel and iron have practically the same specific 
resistance and are seldom used in the pure form for 
resistance applications. However, nickel is used in 
radio tubes and iron was one of the first materials used 
in resistors. The use of iron has been reduced by the 
increased operating temperatures of resistors and heat- 
ing elements. Iron has a high temperature coefficient 
of resistance and is subject to crystal growth as well 
as rusting so that it cannot be used satisfactorily at 
elevated temperatures. 

In Fig. 1 are listed five alloys that find their great- 
est applications as radio tube filaments but they also 
have possibilities as resistance alloys. A material to 
be satisfactory for a radio tube filament must be able 
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98 PERCENT COPPER 
2 PERCENT NICKEL 


4 PERCENT COPPER 
6 PERCENT NICKEL 


CHANGE IN RESISTANCE ( PERCENT) 


(88 PERCENT COPPER 
(2 PERCENT NICKEL 


TEPERCENT COPPER. 
22 PERCENT NICKEL 


5 PERCENT COPPETE 
$00 (45 PERCENT NICKEL 


TEMPERATURE (0€¢.C) 


Fig. 2 Effect of nickel content in copper-nickel alloys upon the 
resistance change with temperature 


to emit after coating. Because of this requirement the 
alloys do not fall into any one category but are com- 
posed of various ingredients depending upon the re 
sistance desired. 

The low end of the series is represented by the 55 
per cent nickel, 45 per cent cobalt alloy having a resist- 
ance of 75 ohms per circ. mil ft. The others in order of 
ascending resistance are 98 per cent nickel, 2 per 
cent aluminum, 79 per cent nickel, 18 per cent cobalt, 
2 per cent iron, 0.8 per cent titanium, 97 per cent 
nickel, 3 per cent silicon, and 75 per cent nickel, 18 per 
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cent cobalt, 2 per cent titanium, 5 per cent iron having 
a resistance of 250 ohms per circ. mil ft. 

In the 70 per cent nickel 30 per cent iron alloy hav- 
ing a resistance of 120 ohms per circ. mil ft. the uni- 
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CHANGE IN RESISTANCE (PERCENT) 






















200 400 600 


TEMPERATURE (DEG C) 


800 





Fig. 3 RESISTANCE change with tempera- 
ture of ballast resistance wire hav- 
ing a high temperature coefficient of 
resistance (70 per cent nickel, 30 per 
cent iron). 


form but large temperature coefficient of resistance is 
used to good advantage. Referring to Fig. 3 it is seen 
that up to temperatures of 700 degrees C the increase 
of resistance with temperature is uniform and large, 
the resistance increasing to 400 per cent that at 20 
degrees when the temperature is increased to 700 de- 
grees C. Hence this alloy finds its greatest applica- 
tion where self regulation by temperature is needed. 

The alloy of 4 per cent manganese, 1 per cent sili- 
con, and 95. per cent nickel was developed for spark 
plug applications. It resists the corrosive action of 
the engine gases and is characterized by a fine grain 
structure. It is highly magnetic and has a specific 
resistance of 152 ohms per circ. mil ft. 

The nickel-chromium and the nickel-chromium-iron 
alloys are those generally associated with heating ele- 
ments because they can be operated safely at high 
temperatures, resist corrosion and have a high spe- 
cific resistance. The lowest resistance alloy of this 
group is that composed of 30 per cent nickel, 5 per 
cent chromium, and 65 per cent iron having a resist- 
ance of 570 ohms per circ. mil ft. This alloy has a 
low chromium content but the content is large enough 
so that the alloy resists oxidization below red heat. 
However, the chromium content is not large enough 
to prevent rusting completely even though it retards 
the rate of rusting, so that small diameter wire sizes 
should be avoided and the element should be hidden 
from view because of its undesirable appearance. 

When the chromium content is increased from 5 to 
20 per cent to form an alloy having 30 per cent nickel, 
20 per cent chromium and 50 per cent iron the re- 
sistance is increased to 600 ohms per circ. mil ft., the 
maximum safe operating temperature is increased to 
740 degrees C and an alloy is produced that is rust 
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resistant at room temperatures. This alloy is used 
principally for low cost heating elements and is rea- 
sonably rust resisting. 

A more expensive alloy with superior qualities can 
be produced by reducing the iron content further. An 
alloy containing 60 per cent nickel, 16 per cent chrom- 
ium, and 24 per cent iron, has a resistance of 675 
ohms and resists atmospheric corrosion at elevated 
temperatures. Its safe operating temperature is 930 
degrees C, and it can withstand heavy overloads for 
short periods. It is suited admirably for use on heavy 
duty rheostats and controls as well as heating elements, 

If the iron is eliminated completely an excellent re- 
sistance material is obtained. It contains 80 per cent 
nickel and 20 per cent chromium, has a resistance of 
650 ohms per circ. mil ft. and can be operated safely 
at 1150 degrees C. This alloy is unusually passive, not 
only resisting atmospheric corrosion at elevated temp- 
eratures but also alkalies and most acids, except hydro- 
chloric, as well. 

Referring to Fig. 4+ it is seen that the 80 per cent 
nickel, 20 per cent chromium alloy is desirable from 
a temperature coefficient of resistance consideration as 
well. From the curve it is seen that, as the iron con- 
tent is decreased, the temperature coefficient of resist- 
ance decreases until a minimum is obtained when the 
iron is eliminated completely from the alloy. Hence 
the nickel-chromium alloy, when used in a heating ele- 
ment, produces the minimum variation in current 
drawn in the cold and hot conditions. 

Extremely high specific resistances can be obtained 
with alloys of iron, chromium, and aluminum as 
shown in Fig. 1. The resistances of these alloys reach 
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‘“. . .40,000 MORE ENGINEERS NEEDED ...” 


That thousands of engi- ments; 12 percent are in 
neers, now employed on jobs other governmental _ posi- 
not essential to the prosecu- tions; 49 percent are em- 
tion of the war, must trans- ployed manufacturing, min- 
fer before the end of the year ing and construction, while 
to more essential activities 20 percent are employed in 
where a shortage of qualified transportation, communica- 
engineers threatens to be- tion, public utilities, private 
come acute, is the essence of consulting offices, colleges 
a report just made made to and universities. 

Chairman Paul V. McNutt Most acute shortages of 
of the War Manpower Com- engineers, it was explained, 
mission by the National Ros- occur in the field of electri- 
ter of Scientific and Spe- cal, radio, mechanical, aero- 
cialized Personnel of the nautical, marine and indus- 
commission’s bureau of trial engineering. A short- 
placement. age also exists in the fields 

It is indicated in the re- of chemical, metallurgical, 
port that from the beginning and sanitary engineering. 
to the end of 1943, there The senior classes in all 
should be an increase from engineering colleges num- 
40,000 to 50,000 in the total bered only 17,000 for the 
number of engineers in essen- academic year 1942-43, the 
tial civilian work and in the report stated. Of this 17,000, 
armed forces. It is estimated a survey of the engineering 
that at present there are schools made by the national 
about 280,000 American pro- roster in October and No- 
fessional engineers, of whom vember, 1942, showed then 
19 per cent are in the armed an estimated 6,400 were com- 
forces and in civilian jobs in mitted to the armed forces 
the War and Navy Depart- through enlisted reserves. 
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1000 ohms per circ. mil ft. and the alloys are used for 
resistor applications where space is a factor. How- 
ever, the material rusts readily and is subject to grain 
growth at high temperature so that the operating 
temperature must be kept low. 

The specific resistance of the resistance materials 
as shown in Fig. 1 does not tell the entire story be- 
cause the resistance is dependent upon the tempera- 
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Fig. 4 Per cent change in resistance with temperature for the 
usual heater materials. 


ture to which it is subjected but not directly propor- 
tional to it. Even though the relationship between 
the resistance and temperature is not linear it may be 
so considered for the pure metals such as copper and 
nickel for most practical purposes. 

The resistance at any temperature is given by the 
expression : 

Rr = Ro [1 +a(T—To ] (1) 
where Ry is the resistance at any desired temperature, T. 
Ro is the resistance as determined at temperature, 
To 
a is the temperature coefficient of resistance 
T—Tpo is the difference in degrees between the 
temperature T and To 

The expression shown in equation (1) when plotted 
will give a straight line relationship between Rr and 
T whereas actually this is not true over large tempera- 
ture ranges. For greater accuracy equation (1) be- 
comes : 

Rr = Ro [1 + « (T—To) + B (T— To)? 
+7(T—To)*+......] (2) 
where ©, 8, 7 etc. all are temperature coefficients 
of resistance which get progressively smaller but must 
be considered if the accuracy demands. 

Since the coefficients become progressively smaller 
equation (2) expresses a convergent series and the 
more terms that are considered the more accurate will 
be the solution. But the greater the number of terms 
considered the more cumbersome becomes the expres- 
sion. This would not be too objectionable if the alloys 
behaved as the elements do and an expression could 
be obtained for the resistance at any temperature once 
the resistance and temperature coefficient of resist- 
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ance had been determined. Unfortunately the curve 
of the resistance vs. the temperature for alloys is not 
that of a continuous function but contains points of 
discontinuity. Hence the use of many temperature 
coefficients so that the temperature range over which 
the expression is correct becomes undesirable. The 
only satisfactory manner to handle this condition is by 
means of the curves shown in Fig. 2, Fig 3 and Fig 4. 

However, the temperature coefficients of resistance 
shown in Fig. 1 do furnish an interesting comparison 
for the resistance alloys even though they do not show 
the entire picture. 

Since the temperature coefficient of resistance is an 
arbitrary factor, different at different temperatures, 
the point at which the base resistance is determined 
can be chosen so as to be convenient for experimental 
determination. This has been established at 20 de- 
grees C (68 degrees F) for the values shown in Fig. 1. 

It will be noted by referring to Fig. 1 that the de- 
signer has available materials having both extremely 
high and extremely low temperature coefficients as well 
as many in between the two extremes. The choice, of 
course, will depend on the requirements of the design. 

The resistance alloys with extremely small tempera- 
ture coefficients are desirable for potentiometers, volt- 
age dividers, and shunts where it is desirable for the 
resistance to be substantially independent of the tem- 
perature. 

Alloys having high temperature coefficients of re- 
sistance can be used effectively in several manners. If 
the element resistance is the controlling impedence of 
the circuit, as is the case when a fixed potential is im- 
pressed across it, an increase in temperature of the 
element causes a marked increase in resistance. This 
marked increase in resistance decreases the current 
flowing through the element in the same proportion. 


FUSING CURRENTS FOR COPPER, 
Fig.5 ALUMINUM AND IRON WIRES 


B&S Fusing Current (Amp. 
Gauge No. Copper Aluminum Iron 
43 ] 
41 1 
39 2 
38 2 
7 3 1 | 
35 Q 3 
34 5 4 
33 2 
32 5 | 
30 10 3 
28 15 10 
27 5 
26 20 15 
2 25 
2 30 20 10 
23 35 25 
22 40 30 
21 45 35 15 
20 60 40 
19 70 50 20 
18 80 60 25 


3ut the heat generated by the element is proportional 
to the square of the current so that, actually, the heat 
generated is decreased. This decrease in generated 
heat will, in turn, cause the temperature of the element 
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to decrease, so tending to stabilize the temperature, ani 
reduce the tendency of the element to overshort. 

If the element is not the controlling part of the total 
impedence of the circuit, the current will remain sub 
stantially constant as the resistance of the element 
varies. Hence an increase in current caused by some 
change in the circuit constants external to the element 
will produce more heat in the element, causing its tem 
perature to rise. This rise in temperature will cause 
the resistance of the element to increase appreciably 
The increased resistance will again increase the heat- 
ing and temperature, so causing a cascading effect once 
the cycle is initiated by the external change. 

Such an application is found in some special fuses 
The impedence of the fuse element is extremely small 
compared to the circuit impedence so that it will have 
little if any effect on the current flowing in the circuit 
If an overload is imposed on the circuit the current in- 
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CARRYING CAPACITY (PERCENT) 








2 3 
LENGTH OF WIRE (/N.) 


Fig. 6 FFFECT of length on the carrying 
capacity of wires. The two-inch 

length is taken as a base and the carry- 

ing capacities at other lengths ex- 

pressed as percentages of that value. 


crease in the fuse begins the cascading already de- 
scribed. This causes the temperature of the element 
to be increased to its melting point, at which point the 
device operates opening the circuit. 

On the surface it appears that the performance «1 
the alloy with the high temperature coefficient of re- 
sistance in the two instances described is antipodal but 
actually the basic laws are not refuted. In each case 
the increased temperature increases the resistance. In 
the first case the increased resistance reduces the cur 
rent but, in the second, the current is independent ot 
the element resistance so that it does not decrease wit! 
an increase of the element resistance. 

The problem of the resistance alloy melting under 
certain conditions of overload is serious when substi- 
tute materials with relatively low specific resistances, 
requiring small cross sectional areas, are used. This 
brings us to one of the least appreciated phases of elec- 
trical design employing resistance alloys. A_ typical 
table on the fusing currents of wires is shown in Fig. 5 
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SPECIFIC HEAT PER UNIT VOLUME 
OF THE RESISTANCE ALLOYS 


Figures represent alloyed per cents 


Specific Heat | 


Cal. per'C.C 
Silver 0.590 | 
Zinc 0.670 
Brass—66 Copper, 34 Zinc 0.775 
; 78 Copper, 22 Nickel 0.818 
94 Copper, 6 Nickel 0.818 
98 Copper, 2 Nickel 0.821 
88 Copper, 12 Nickel 0.824 
Copper 0.833 
55 Copper, 45 Nickel 0.833 
Iron 0.857 
80 Nickel, 20 Chromium 0.876 
60 Nickel, 16 Chromium, 24 Iron 0.876 
30 Nickel, 20 Chromium, §0 Iron 0.905 
30 Nickel, 5 Chromium, 65 Iron 0.929 
79 Nickel, 18 Cobalt, 2 Iron, 1 Titanium 1.045 
4 Manganese, 1 Silicon, 95 Nickel 1.050 
70 Nickel, 30 Iron 1.058 
97 Nickel, 3 Silicon 1.110 
55 Nickel, 45 Cobalt 1.140 
Nickel 1.158 
Fig. 7 


this has little to offer as it stands, other than tor put 
poses of comparison, since it makes no mention of the 
length of the wire being tested. Actually, the length 
if wire materially affects its carrying capacity. The 
‘urve in Fig. 6 shows the effect of the length of the 
resistance wire on its current carrying capacity. Here, 
it may be noted, decreasing the length of the wire from 
6 to 1 in. almost doubles its carrying capacity. It is 
true that as the length is increased the curve shown in 
Fig. 6 approaches a horizontal asymptote but, on the 
shorter lengths, the effect of the length must be consid 
ered in calculating the carrying capacity of the resist- 
ance alloys. This condition is aggravated further 
where the wire is coiled so increasing the temperature 
of the wire. 

Not only must the length of the wire be considered in 
the design but, also, the configuration as well. This 
cannot be reduced to a clean-cut formula so that it be- 
comes a matter of cut and try. 

The greatest danger of coil burnout on a properly 
designed element using materials of low specific resist- 
ance with their associated small cross sectional areas 
is under transient conditions particularly at start. The 
transients possible at start are particularly large on 
those applications using resistance material having a 
large temperature coefficient of resistance. Since the 
element must be designed to give the desired heat at 
the operating temperature the resistance value used 
must be that obtained at the elevated temperature. At 
start, when the element is cold, the resistance will be 
very much less. Hence the transient current obtained 
when the switch is closed, energizing the element, will 
be very much greater than that obtained under steady 
state conditions. In fact the current at start may reach 
such large magnitudes with some materials that the 
voltage must be reduced until the element heats up 
sufficiently to limit the current to a safe value. 

The danger of burnout can be reduced if a resistance 

(Continued on p. 164) 
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- The vast increase in Dow magnesium produc- 


tion since 1939 is vitally important to our drive 
for Victory. Magnesium is an essential mate- 
rial for aircraft construction. As it weighs a 
full third less than any comparable light 
metal, its use increases speed and load 
capacity. When conditions permit the appli- 
cation of weight-saving magnesium to peace- 
time purposes, units of transportation, 
machinery, portable tools, appliances for the 
home—practically everything that moves—will 
greatly benefit from the huge production that 
will then be available to all industries. 


<g> 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


AGNESIUM 


PRODUCER SINCE 1916 
INGOTS ° CASTINGS . FORGINGS . SHEET . STRIP . PLATE . EXTRUSIONS 





BONDS BUILD BOMBERS 
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Markets After the War. Preliminary draft of a 
study “Markets After the War” has been released in 
booklet form under the sponsorship of the United 
States Department of Commerce. Covered are objec- 
tives, the impact of the war on post-war markets, the 
reconversion problem and an analysis of markets in 
the interval to come. The study has been prepared 
by S. Morris Livingston and reprinted by the Com- 
mittee for Economic Development, Washington, D. C. 


Motor Controller Order Amended. Under date 
of June 15, 1943, basic General Conservation Order 
L-250 has been amended in several paragraphs and 
sub-paragraphs to more fully carry out the intent of 
the original restriction. Current changes establish 
order preference rating of AA-5 or higher as being 
necessary, require that all controllers and parts shall 
be of simplest practicable design, that control circuit 
wiring carry 15 amp. or less shall have no greater 
copper content than size No. 14 and eliminate color 
coded insulation. No ac. controller of the reduced 
voltage autotransformer, reactor, impedance, or pri- 
mary resistance type shall be provided for a polyphase 
induction motor of 20 hp. or less, rated 600 volt or 
less, except in regard to elevators, hoists and cranes. 
Stainless steel is ruled out except for resistance wire 
ribbon or where necessary to provide non-magnetic 
properties to prevent sticking or binding of parts. 


Small Circuit Breakers. Conservation Order L-300 
applies to small air circuit breakers of two and three 
pole, quick-make, quick-break types, to breaker attach- 
ments and to specifications for testing breakers. The 
order eliminates the manufacture of electric circuit 
breakers of certain trip element amperage ratings as 
designated, prohibits: manufacture of certain attach- 
ments to electric circuit breakers and requires the test- 
ing of such breakers according to Federal Specifica- 
tions W-P-131A or Navy Specifications 17B1. L-300 
also provides that no purchase order for circuit break- 
ers shall be accepted or delivered unless it bears a 
preference rating of AA-5 or higher. The permitted 
fabrication and assembly frame sizes run from 50 to 
600 amp. with trip ratings of 15 to 600 amp. 


Plastics. Formation of an End Use Committee for 
Plastics to discuss all applications for 1000 lb. or more 
of plastics per month and correlate them with needs 
of the armed services and interested departments has 
been announced by the Plastics Section of the Chem- 
icals Division of WPB. The committee is comprised 
of unit chiefs, the representatives of the Army, Navy 
and Air Forces working with the Plastics Section and 
the section chief representing indirect military and es- 
sential civilian requirements. In the past, considerable 
effort has been expended on various plastic problems 
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without due regard for the availability of materials with 
a resultant loss of valuable technical man-hours and 
in some cases the loss of machine-hours and critical 
materials. Approval of a new ultimate use by the 
nd Use Committee for Plastics will provide the manu- 
facturer with more assurance that he will receive suf- 
ficient amounts of material to handle his requirements 
for a specific period of time barring events beyond the 
contro! of the Chemicals Division. Plastic manufac- 
turers and fabricators are urged to submit data on 
proposed new end uses to the committee for detailed 
consideration and possible approval. 


Motor and Generator Amended. Under date of 
June 18, 1943, General Conservation Order L-221 
covering electric motors and generators has _ been 
amended in certain minor details. Notably to permit 
special motors or generators without restriction for 
the direct use of the Army, Navy, Maritime Commis- 
sion or War Shipping Administration or for incorpora- 
tion in or attachment to any machinery or equipment 
to be used directly by said agencies. Also excepted 
are machinery or equipment requiring special motors 
or generators if such items were required on June 18, 
1943 by the function and design of such machinery or 
equipment. 


Indicating Instruments. Standardization of elec- 
trical indicating instruments used primarily in mili- 
tary radio and radar, is encouraged by an amendment 
to Limitation Order L-203 which is expected to raise 
output 10 per cent. The amendment permits manu- 
facturers to accept without preliminary WPB ap- 
proval purchase orders for less than 500 instruments 
which conform to standards published by the Ameri- 
can Standards Association or the specifications of the 
Armed Services. Automatic approval also is given on 
orders for less than 500 instruments any dimension 
of which exceeds 3% in. and on orders for any num- 
ber of polarized vane, non-jeweled instruments. In- 
struments covered by L-203 are redefined to exclude 
portable instruments which measure more than one 
electrical quantity. 


Knife and Enclosed Electric Switches. The 
scope of a proposed limitation order affecting produc- 
tion of knife and enclosed electric switches was out- 
lined at a recent meeting of WPB’s Knife and En- 
closed Switch Industry Advisory Committee. It was 
held that the limitation order should provide for con- 
trols over the production of safety switches, enclosed 
circuit breakers, panelboards, service entrance equip- 
ment and knife switches to conserve critical material. 
Among the suggestions was that to reduce the gauge 
of the enclosing cases of the devices covered by the 
order, to stop the use of galvanized steel in their con- 
struction and to eliminate doors on certain types of 
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PHILLIPS SCREWS ARE FOOL-PROOF ! 


Light-fingered and feminine . . . heavy- 
handed and he-man... raw recruit or vet- 
eran. All can be put on a high-production 
level on your assembly line by giving 
them Phillips Recessed Head Screws. 

The scientifically designed Phillips 
Recess automatically centers the driving 
force and eliminates all driving troubles 


... fumbling 


>? 


wobbly starts ... slant- 


driven screws... burred and broken screw 


“ 


Sa 









SAVE HOURS OF TRAINING 
for your Screw Driving A 


heads .. . and dangerous screw driver skids. 

Screw and driver “become one unit’, 
making such efficient use of turning pow- 
er that driving is much easier and faster, 
regardless of driving method. And, power 
driving is made practical in most cases. 

They cost less to use! Compare the cost 
of driving Phillips and slotted head 
screws. You'll find that the price of screws 
is a minor item in your total fastening 
expense ... that it actually costs less to 


have the advantages of the Phillips Recess! 
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KEY TO FASTENING if 
SPEED AND SAFETY j 


The Phillips Re- } 
cessed Head was scien- 
tifically engineered to 
afford: “ 
Fast Starting — Driver 
point automatically 
centers in the recess . . . fits snug- 
ly. Screw and driver “become 
one unit.” Fumbling, wobbly 
start§ are eliminated. 


Faster Driving — Spiral and pow- 
er driving are made practical. 
Driver won't slip out of recess 
to injure workers or spoil ma- 
terial. (Average time saving is 
50%.) 

Easier Driving — Turning power 
is fully utilized by automatic 
centering of driver in screw 
head. Workers maintain speed 
without tiring. 

Better Fastenings — Screws are 
set-up uniformly tight, without 
burring or breaking heads. A 
stronger, neater job results. 


Writtit tie 


dead-front panelboard types. It is reported that 
Underwriters’ Laboratories, Inc., is wholeheartedly 
cooperating in the substitution suggestions and is con- 
sidering relaxing its restrictions to permit such conser- 
vation of critical materials as can be effected without 
impairing the safety of electric switching devices. It 
is expected that the proposed order will be released in 
the near future. 


Conduit Tubing and Raceways. New definitions 
are established in the amendment to Limitation Order 
L-225 in regard to rigid electrical conduit, electrical 
metallic tubing, flexible metal conduit and raceways. 
Restrictions are established on all these classes of metal 
in quantity to permit production and related factors. 


Electric Controllers. Clarification of the prohibi- 
tion in Order L-250 in regard to floor mounting types 
of enclosing steel cases or cabinets for various kinds 
of electric controllers is offered by a recent interpre- 
tation. L-250 prohibits the use of steel cases or cab- 
inets except for use in an atmosphere which is corro- 
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“, .. EXPECT NONE OF,THE WAR-BORN 


DREAM PRODUCTS... 


T. J. Newcomb, Sales 
Manager, Appliance Div., 
Westinghouse Electric & 
Mfg. Co. (in a studied look 
ahead). 

“It will be a year, two 
years and in some cases five 
years, before Mrs. House- 
wife should expect to reap 
the fruits of proven scientific 
advance. Yet, out of this 
war, will come many new 
conceptions of electric ap- 
pliances. 

“We at Westinghouse 
have done a lot of serious 
thinking about post-war. As 
a matter of fact we believe 
it our duty to our employes 
in the armed services to plan 
now so that the future they’re 
fighting for can be made rea- 
sonably secure. Moreover, 
we feel we have a duty to 
the public to be ready to 
serve them efficiently as soon 
as some semblance of norm- 
alcy returns. Of course we 
are discharging our war du- 
ties first, but at the same 
time we are giving some 
thought to post-war and have 
arrived at some definite con- 
clusions. 

“I know that, as far as pa- 
triotic conditions will permit, 
our engineering laboratories 
are experimenting, and per- 
fecting improvements in all 
of our electric appliances. 
Refrigerators, for example, 
must ultimately meet the re- 
quirements of the rapidly- 


IMMEDIATELY .. .” 


growing frozen food indus- 
try. Electric ranges will also 
have temperature controts 
and automatic features far 
beyond our present concep- 
tion. The drudgery of wash- 
ing on ‘blue Monday’ will 
probably come in for the 
greatest transformation. 
Clothes will be washed, 
rinsed, and dried by a single 
flip of the switch. Even 
ironing will be simplified 
and the two-day laundry 
problem will be handled in 
the space of a few short 
hours, amid pleasant sur- 
roundings, free from aching 
back, sweating brow, and 
red, soaked hands. 

“However, I am seriously 
opposed to creating a public 
impression that all of these 
changes in design or appli- 
cations of new materials will 
be available on the day of 
Victory or in the immediate 
post-war period. More im- 
portant, I see no crying need 
for them. The electric appli- 
ances as we know them to- 
day are certainly good ser- 
vants. When ‘V’ day comes, 
we at Westinghouse feel it 
will be our duty to get into 
production fast—not only to 
serve a pent-up demand, but, 
equally important, to main- 
tain high employment. To do 
this means using tools, ma- 
chines, materials, and ‘know- 
how’ that is in existence from 
pre-war days.” 


sive or which contains metal particles, dust or fumes 
or for use out of doors without other protection. The 
most recent interpretation sets general purpose or 
semi-dust types as being not suitable for protection 
against corrosion and not therefore coming within the 
exemptions to the prohibition, regardless of the use to 
which the purchaser wishes to put them. 


Aluminum Rivets. To provide for the needs of con- 
sumers who require aluminum rivets in amounts 
smaller than the minimum mill runs, the Aluminum 
and Magnesium Division of WPB has arranged to 
have stocks carried in warehouses in five key cities. The 
stock will include AN rivets in A17ST and 17ST alloy, 
diameters between 1/16 and 14in. and various lengths. 
The rivets will be carried in 1 lb. boxes and can be 


secured by applying the CMP allotment number to the 
order. 


Welding Rod. When used for manufacturing pur- 
poses, welding rod may not be treated as operating 
supply under CMP even though it is carried as an 
operating supply under the manufacturer’s established 
accounting practice. This WPB ruling is contained in 
Direction No. 7 to CMP Regulation No. 5 which states 
that welding rod includes both arc welding electrodes 
and gas welding rods. 


Copper Powder. Revoking that portion of WPB 
L-298 which limited the shipment of copper and cop- 
per base alloy powder that could be made, these pow- 
der alloys have been removed from the Controlled 
Materials list for the third quarter. As indicated by 
the Copper Division of WPB producers should con- 
tinue to ship copper and copper base alloy powders on 
orders bearing preference ratings until October 1, 1943. 
since such powders will be placed on the Controlled 
Materials list beginning with that date. Producers 


should continue to file form PD-59 for their raw 
materials. 


Electric Motors. Requirements for electrical aux- 
iliaries to be used aboard ships under the Govern- 
ment’s ship building program can be fully supplied by 
the manufacturers of such auxiliaries according to the 
Integral Horsepower Motor Industry Advisory Com- 
mittee of WPB which further expressed its opinion 
that it would not be necessary for the Government to 
change specifications to require steam auxiliaries in 
place of the electric types generally used inasmuch as 


the capacity for the production of electric auxiliaries 
is adequate. 


Spreading the Work. A booklet prepared by the 
Smaller War Plants Corporation, Washington, D. C., 
which discusses the organization, its functions, powers 
and nation-wide set-up, as well as its close relation- 
ships with the procurement services and American 
industry. The position of the prime contractor and 
the subcontractor are discussed separately but on an 
inter-related basis. Listed are the many regional offices 
of the Smaller War Plants Corporation prepared to 
assist in the successful change over from peace-time 
production to production for war. 
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Shout . ‘ ¢ Our enemies, who lack among their own 


peoples an sidliee dina motivates the individual from within rather than one forced 


upon him, are increasingly learning to count the 
accordingly miscalculating that tremendous VITAL 
force — AMERICAN SPIRIT! Just as American 
Spirit is helping forge victories on the field of 
battle, so does American Spirit on the production 
front provide the priceless ingredient which, added 
to materials and skills, results in our unprecedented 
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ODAY when there is a definite tendency to ne- 

glect the filing of applications for patents on those 

many new product developments that are being 
made is, ironically enough, the very time when the 
benefits to be derived are quite as great as at other 
times. It is unfortunate that the increased amount of 
time and effort necessary to bring new projects into 
the production stage often results in the postponement 
of the filing of patent applications—to the ultimate 
disadvantage of the engineer-designer. 

There are numerous advantages to the nation and to 
inventors and manufacturers in the filing of patent ap- 
plications on both new and undeveloped projects of 
potential value. These include the promotion of ord- 
erly product development and research and the coordi- 
nation of ideas of individual investigators. To do so 
also makes possible an unhampered distribution by 
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Failure to take timely and customary 
advantage of the protection afforded 
new product designs by the patent sys- 
tem may jeopardize the interests of 
the manufacturer both today and to- 
morrow. Regardless of proposed pat- 
ent system reforms or the urge to con- 
centrate upon actual development 
and production work, manufacturers 
should continue to guard the continuity 
of their interests. 


Government authorities of ideas having technical or 
military value so that other organizations capable of 
manufacturing or improving new devices may become 
thus effective without creating a danger of depriving 
the originator of credit and just reward for his devel- 
opment. Proper attention to patent protection by in- 
ventors and manufacturers of goods sold to the Gov- 
ernment tends to avoid controversies as to the source 
of the ideas employed. 

Haste to return to the problem of overcoming faults 
of apparatus overdue for shipment is a current tend- 
ency and the inventor is quite likely to be rather vague 
and incomplete in recording ideas that may occur to 
him for future @evelopment For example, the engi- 
neer-designer who has conceived the rudimentary form 
of a new turret-motor control system for bombers, 
which may supersede apparatus about to leave the 
factory, may overlook to set down mention of all the 
elements that may be essential to the operation of the 
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artime Products | 
Need Patent Protection 


newly conceived system. In fact, the newer develop- 
ment may differ from the original so greatly that those 
basic principles no longer apply. However, if the in- 
ventor’s first conception is turned over to the patent 
department for preparation of a protective application, 
the attempt to explain the principle of operation in 
simple terms for patent purposes may bring to light 
an incompleteness in the inventor’s conception or a 
fallacy which was not at first apparent. Here brief 
consultation with the inventor can supply the missing 
feature needed to complete the idea or produce the 
requisite correction for making the proposed turret- 
control system operative. 


COORDINATE ORGANIZATION IDEAS 


ECAUSE secrecy accompanies wartime efforts one 
B originator may be quite in ignorance of the rela- 
tion of his proposals to those of others even in his own 
organization; particularly true, of course, of larger 
enterprises. The process of preparing patent applica- 
tions ordinarily results in a classification of related 
ideas of the organization and a delineation of the 
points of difference, relative advantages, and fields of 
most effective use. This, in turn, may result in new 


BY FREDERIC B. SCHRAMM 
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No assembled product can be better than its fasten- 


ings. If yours are assembled products it will pay you 


to take your fastenings problems to Scovill. 


Our business is standard and special fastening 
devices cold forged to save you materials—money— 
motions. Scovill “know how” makes this possible, but 
“know how” is easier to claim than to deliver. The 
proof is in the production. For instance — illustrated 
above is one of the scores of difficult problems Scovill 


has licked. The hole was cold-forged into the head, 


=~ COVILL 


“Know how” proof #12 


..- more each month 


COLD-FORGING SKILL 
CAN CUT YOUR 





FASTENINGS HEADACHES 


with the lugs being formed’in the second and final 


heading operation—saving material, money, motions. 


You know what you need in special or standard fast- 
enings. The Fastenings Expert at the nearest Scovill 
office knows how to help you find the answers promptly 
for both present and postwar requirements. Like most 
large, skilled metal-forming plants, we are largely 
engaged in war work, but you can count on a prompt, 
frank answer as to what we can do for you—and 


when. Call on the nearest Scovill office today. 


Lease $ pass this on to others to whom our skill might be of help. Thank you! 


SCOVILL MANUFACTURING COMPANY 


SCREW 


WATERVILLE 1 pescucrs DIVISION 


i <s 
WATERVILLE 48, CONN. | &3) TEL. WaterBuURY 3-3151 





NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard - PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. . LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St 
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and improved combinations. To revert to the hypo- 
thetical motorized gun turret once more. This system, 
devised in one department, may make practicable the 
utilization of an ammunition feeder proposed in an- 
other or may suggest some other related development. 
Such a clearing house function in the patent depart- 
ment facilitates the exchange of ideas within the organi- 
zation without danger of ill feeling among individual 
members for fear they may not receive due credit. 


AIDS OUR GOVERNMENT 


UST as collection of patentable proposals and the 
preparation of applications facilitates the exchange 
of completed ideas within a single organization so does 
actual filing of claims in the United States Patent Office 
facilitate the exchange of ideas with outside organiza- 
tions and with departments of the Government. The 
filing of applications in the United States Patent Office 
affords the armed services an opportunity to benefit 
by any developments made, since under the law the 
Government is entitled to make use of any invention, 
the right to eventual recompense being preserved to 
the owner of the invention The process of the filing 
in the Patent Office facilitates also the disclosure to 
Allied governments of ideas which may be useful to 
them when release is approved by the United States, 
and the existence of the record in the Patent Office 
makes it possible for our Government to pass on the 
propriety of such a disclosure to a foreign govern- 
ment. 
The importance of patent protection to national de- 
fense is attested by the great interest of the Govern- 


RADAR TRANSMITTERS ON TEST 





Here it is, one of the first 
photographs of radar equip- 


- ment to receive a U. S. 


Navy Office of Public Re- 
lations release. No, you can- 
not see much, but it is radar 
which, as you doubtless know, 
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means Radio Detecting and 
Ranging. Radar, the long- 
range eyes and ears of de- 
fensive and offensive planes 
and ships. The picture was 
taken, quite recently, with- 
in a General Electric plant 


ment itself in maintaining large staffs of patent attor- 
neys in each of the armed services Contracts made 
by manufacturers with the United States frequently re- 
quire the manufacturer to file patent applications on 
any inventions involved in the subject matter of the 
contract, and almost invariably certain clauses that re- 
quire the manufacturer to save the Government harm- 
less in case the invention involved should be claimed by 
another. The timely filing of patent applications serves 
to protect the Government by producing record dates 
of invention and enables it to contract safely with 
small manufacturers who might have so little capital 
that the agreement to save harmless would be of no 
practical value. 

The patent laws, in substantially the form now in 
effect, were enacted in 1836 and some streamlining in 
the light of modern conditions would not be surprising. 
Some changes, mainly of a procedural nature have 
already been made during the present administration, 
and more may be anticipated after the war. The Na- 
tional Patents Planning Commission established by 
President Roosevelt, on December 12, 1941, is under- 
stood to have had many proposals for improvement of 
the patent laws submitted to it. Highly controversial. 
this situation does not invalidate points just made. 


BASIS FOR POST-WAR ADVANCES 


LTHOUGH at present the most important ad- 
oe of the timely preparation and filing of 
patent applications are those which promote the war 
effort, such attention to patent protection is not with- 
out more ultimate advantage to inventor and manu- 
facturer and the country at large in laying the basis 
for rapid and healthy industrial advance after the war. 
An incidental advantage to the owner of the patent 
application in the event that a secrecy order should be 
issued during the war is the fact that the owner may 
tender the invention to the Government, and if the 
invention is used, may not only obtain compensation 
for the use during the period of the war before the 
patent issues but may also have the actual issuance of 
the patent delayed until peace time production begins, 
thus prolonging the period of patent protection. The 
timely preparation and filing of patent applications 
may quite possibly permit the broad basic coverage of 
ideas which are involved in apparatus developed for 
the war but which may also be used in commercial 
apparatus after the war. 

For instance, if an inventor should succeed in pro- 
ducing an improved radar system especially adapted for 
use on present types of fighter planes in operations 
against the enemy’s present fighter planes it might be 
that the system would involve a radically new circuit 
or control feature, which would also be applicable 
within other unprojected radar systems for protection 
of commercial aircraft, such as systems for preventing 
collisions at congested post-war airports, “seeing” the 
exact location of mountains and obstacles during a 
fog, etc. Should broad, basic coverage be obtained 
on the underlying feature of the new radar system, the 
patent protection need not be limited to the specific 


(Continued on p. 176) 
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RELAYS BY GUARDIAN 


From rebuilding human bodies—to riveting aircraft structures . . . from case harden- 
ing of metals to plywood glueing . . . wherever a tube is used, there you will usually 
find a relay. Oscillator tubes such as are used to generate radio frequencies in dia- 
thermy machines and detonators for explosive rivets usually require a “warm up” of 
20 to 30 seconds to allow the tube filaments to heat. The Guardian Time Delay Relay 
T-100 is frequently used in applications of this type. 


The time delay is adjustable for any period between 10 and 60 seconds and is accom- 
plished by means of a resistance wound bi-metal in series with a resistor, not shown. 
The contact capacity of the T-100 is 1500 watts on 110 volt, 60 cycle, non-inductive AC. 
The power consumption of coil and time delay during closing of thermostatic blade is 
approximately 10 VA; after closing, 5.5 VA. Other types of relays commonly used in 
conjunction with oscillator tubes are the B-100 Break-In Relay for power supply control, 
and the X-100 Adjustable Overload Relay for power supply and tube protection. These 
and other R.F. relays are described in Bulletin R-5. Send for it. No obligation. 


GUARDIAN 


1627-J) WEST WALNUT STREET 





A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR 
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T-100 Time Delay Relay 
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Something Ahead | 
In Plastic Molding 


NE of the major drawbacks encountered in the 
molding of thermosetting and thermoplastic ma- 
terials has involved the application of heat to the 

process. Plastics are known as good insulators and 
notably poor heat conductors. Before thermoplastic 
material can be formed in an injection molding machine 
it must be plasticized homogeneously into a soft mush- 
like condition and in the past this has been accomplished 
by the conductance type of heat application. The mate- 
rial, in powder or granular form, was fed into an injec- 
tion chamber, cylindrical in shape, and helped along into 
the heating zone by a plunger. By different methods of 
applying oil heat or by the use of electric resistance 
units, which would send heat into the inner surface of 
the injection cylinder and thus to the plastic itself, the 
material was broken down to the plasticized state. 
This type of heating is far from being efficient largely 
because the outside of the plastic mass would become 
much hotter than the inside. Again, if the inside of 
this mass were heated to the proper temperature, the 
outside would burn. It has therefore been necessary 
to compromise upon a partially plasticized mass. As a 
result the final molding can scarcely be expected to 
possess the specified physical properties of the material. 

Steam is usually the source of heat used on the 
thermosetting materials while in the compression mold- 


BY WILLIAM*H. SCHWARTZ 
CHIEF ENGINEER LESTER ENGINEERING CO. 











New product developments and im- 
proved production techniques are the 
inevitable result of engineering prog- 
ress as stimulated by wartime needs. 
We asked Chief Engineer Schwartz 
‘“‘What’s coming in the field of plastic 
molding machines?” Here it is. 





wee 
ing press. By putting the plastic preform of powder 
into the cavities, the material is formed into the desired 
shape by closure of the press. Here again, the heat 
has been conducted to the surface of the die cavity and 
thus transferred through the material. The thermo- 
setting material reaches a plasticized condition while 
the mold cavities are filled and the continuance of heat 
application causes castings to cure and set. If the heat 
transfer is too high in temperature, the molded article 
will burn externally though it is cured properly inter- 
nally. Once more, a compromise, with the molded 
pieces cured externally and partially cured internally. 

Now, it seems that a long awaited positive method of 
heat application for the molding of plastic materials has 
finally arrived in the form of high frequency induction 
heating.* When applying electrostatic heating to plas- 
tic materials these can, in spite of their poor heat con- 
ducting qualities, be brought up to a required tempera- 
ture evenly throughout. In other wéFds, thermosetting 
plastic materials in preform can be raised to a certain 
temperature before insertion in the cavity of a com- 
pression molding press. When the press closes the 
molding cavities form easily, offering a minimum of 
resistance. The remaining heat applied by steam is 
negligible ; therefore, that heat required for curing the 
molded article is cut down greatly. The molded article 
obtained possesses the maximum of the physical prop- 
erties. For such thermoplastic materials it is neces- 
sary to plasticize in an enclosed’ steel chamber. 

At the present time, the direct breakdown of mold- 
ing material by the induction heating method is ques- 
tionable and an intermediate step such as an infra-red 
ray application of heat transfer may be taken. In other 
words, the thermoplastic material—which is in granular 
form—could be preheated to a point very close to the 
plastic state, and then while still in granular form 
fed into the injection cylinder heating zone. Final 
plasticizing would be obtained with the present con- 
duction type of heater. This would improve the proc- 
essing conditions for the material and the following 
steps of injection into the die cavities will require a 
minimum pressure; the finished molded article will re- 
tain the physical properties of the material. 


*“What High Frequency Heat Treating Can Do,” July 1943. 
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INTO HORSE POWER 


Motors are as stub- . .. Stops the motor when it gets dangerously 
born as a mule. They hot. It thereby prevents burn-outs . . . keeps 
won't stop when dangerously overloaded, and motors out of trouble. 


the first thing you know you have a burnt out Eliminate the expense, the delays, the pro- 
motor on your hands. That’s not so with duction slow down and the fire hazards that go 
motors that have built-in Klixon Protectors. with motor burn-out. Specify motors with 


For a Klixon Protector . . . while allowing the 
motor to produce maximum output 


built-in Klizon Protectors... AC, all sizes; 
A DC up to 30 volts. 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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Yew Materials, Equipment 
Electrical and Mechanical Parts, F inishes 


AIRCRAFT POWER RELAY 


Designed to meet aircraft requirements for a small, 
sturdy relay, to operate on low dc. voltage, carry an 


appreciable load, and perform under conditions of vibra- 
tion, shock and high values of acceleration of gravity, 
the overall height of the relay measures 134 in., app. % 
of which is taken up by the molded insulating base which 
is arranged for two hole mounting. The 3% by 13¢ in. 
hase adds rigidity to the relay assembly. In acceleration 
the relay exceeds 10G tests as well as vibrations of 60 
cycles and 4%» in. amplitude. The normally open, sin- 
gle pole, single throw, silver to silver contacts are rated 
at 25 amp. at 24 volt dc. noninductive load with good 
characteristics on inductive loads. Offers paper layer 
wound coil impregnated to assure protection against 
climatic conditions. Ward Leonard Electric Co., Mount 
Vernon, N. Y. 


PARALLEL-SHAFT GEARMOTORS 


This line of horizontal, parallel-shaft gearmotors meets 
speed reduction requirements for many drive needs 
over a range of 1 to 
75 hp. and con- 
forms to A. G. 
M.A. standard out- 
put speeds and ap- 
plication practices. 
Adaptor castings 
between motor and 
mechanical parts 
allows the use of 
all standard West- 
inghouse Nema 
frame motors with each type of unit, and motor con 
structions can be readily changed to suit varying service 
requirements. Gears and pinions are of .40-.50 carbon 
steel and are given special heat-treatment before hob- 
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bing; gears and bearings are lubricated by a positive 
splash system and the case design allows oil to circulate 
freely. Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa 


GLASS LAMINATED PLASTIC 


Comes in three different types: One for condenser 
plate spacers, antenna insulators, and items where ex- 
ceptional strength is required in high frequency in- 
sulation; another for any point where surface arc: 
ing on standard phenolics is objectionable; and_ the 
third for motor commutator slot wedges and _ similar 
jobs. The first comes in sheets 36 bv 36 in., Mo 
to 1 in. thick and rod up to 1 in. diam. It has good 
machinability but ts not suitable for use at temper- 
atures above 280 deg. F. or where abrasion is en- 
countered. The second is in sheets 36 by 36, 42, 60, 
84, and 96 in. and thicknesses of 4%» to 1 in.; tubing 
4 to 2% ID. with 46% or more wall; and rod up to 
2 in. diam. Temperature limitation is 300 deg. F. 

In the third 
type, available forms and sizes are the same. Tem- 
perature limit here is 350 deg. F. and organic sol- 
vent resistance is also good. None of the types is 
resistant to acids or alkalis. Formica Insulation Co., 
Cincinnati, Ohio. 


Resistance to organic solvents is good. 


RADIO EQUIPMENT CONNECTOR 


In construction, each plug and receptacle consists of a 
zinc die-casting on which is mounted four ceramic 


plates, which hold the metal contacts in full floating 
position. At the ends of the male plug are machined 
steel pins, which engage corresponding holes in the 
female receptacle, to provide positive and accurate align- 
ment. As now produced the design provides 24 con- 


ELECTRICAL MANUFACTURING 









nser 


and the fountainhead of 
DR rac 
fy 


“BUY U.S. WAR BONDS AND STAMPS 


RCA RADIO-ELECTRONIC TUBES 


RCA Victor Division, RADIO CORPORATION OF AMERICA, Camden, N. J, 
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Tue EE8-A field telephone is 
one good reason why American- 
built communications equipment has a reputa- 
tion for being the best there is. It is an unclass- 
ified (not secret) instrument, but we, whose 
prime war job is to build it, doubt that the 
enemy can match the EE8-A phone. 





You see there zs a secret to it—the secret of 
American know-how. For instance: 


® How to turn out such delicate, and at the 
same time, rugged instruments by the tens 
of thousands, and still have each the equal 
or superior of a handmade product. 


How to devise instruments to give each 
unit a complete “‘laboratory” test, in a few 
seconds, right on the production line. 


How to make telephones that will operate 
equally well whether they serve in arctic 
cold or tropic moisture. 


America has the answers. Major credit belongs 
to Signal Corps engineers, but Connecticut is 
proud to have had a part in making the EE8-A 
a weapon for helping our boys get the jump 
on the enemy wherever they find him. 


In your postwar planning of products and 
factory method, you will need American know- 
how in the design, engineering and manufac- 
ture of precision electrical devices. We believe 
Connecticut can help you. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 





“MERICAN 
NOUSTRIES 
a, 


MERIDEN) CONN. 


For the second time within a year, the honor of 
the Army-Navy Production Award has been con- 


ferred upon the men and women of this Division. 





© 1943 G.A.1., Inc., Meriden, Conn. 
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tacts. Considerable freedom in circuit design is per- 
mitted, as contacts can be chosen so that high-voltage 
conductors are relatively isolated one from another. 
Units carrying contacts in any multiple of 12 can 
quickly be produced. For use with panel-rack type of 
radio equipment, this connector features mechanical 
precision, rugged construction to withstand mistreat- 
ment in the field, full-floating contacts and a high order 
of resistance to flashover and surface tracking. Lapp 
Insulator Co., Inc., LeRoy, N. Y. 


CABLE CONNECTOR 


Locks tight, quickly unlocks and is fully insulated, this 
cable connector has been developed for arc welding. 


To remove insulators turn Screws Ant -Clochmse = 





] 
— 


SECTION B 


To unlock, tuvst aport as Shown by arrows 


ASSEMBLED UNITS 





Section A is soldered to cable lead while section B is 
soldered to cable extension and the connection is made 
by inserting one into the other. The locking spring 
rides the cam into position holding both sections tight. 
To unlock, simply twist apart. Jackson Products, 3265 
Wight Street, Detroit 7, Mich. 


SPACE-SAVING RELAY 


Occupies only 2.25 instead of the 3.72 sq. in. required 
for the old model. This is accomplished by use of a 
square construction in 
place of the previous 
plan-shape which was 
round. The mount 
floats in such a way 
as to prevent fasten- 
ing-caused distortion 
in the relay parts. 
Coils are designed to 
withstand 1000-hr. 
operation in atmos- 
phere with 100 per 
cent humidity. Other 
features are fast oper- 
ation and a construc- 
tion which prevents 
amplified internal vi- 
bration. Dimensions 
are 11% by 1% by 2% 
in. above the contact 
prongs which fit a 
standard socket. Sigma Instruments, Inc., Boston, Mass. 





HEAT TOLERANT PLASTIC 


Will not soften or distort at 212 deg. F. or 30 to 40 deg. 
above the useful temperature ceiling for general thermo- 
plastics. Of the methyl methacrylate type, this new ma- 
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MOUNTINGS 
ABSORB SHOCK... 


CONTROL VIBRATION 


Lorp Vertical Snubbing Mountings are 
designed to perform two functions: 


1—Control or isolate normal vibratory 
movement. 


2—Absorb the shock of sudden, tran- 
sient, impact loads and bring under con- 
trol amplified movement in the zone 
of resonance. 


The cross sectional views at left illustrate: 


Fig. 1—V. S. Mounting before installa- 
tion... under no load. 


Fig. 2—Mounting in normal position 
under rated load. Metal washers must 
be used in all V. S. installations. Under 
normal load washers do not contact 
rubber. Rated load has been applied 
to the center sleeve and transferred to 
the supporting member through shear 
stress in the rubber, allowing free move- 
ment to effectively isolate normal 
vibratory forces. 


Fig. 3—Mounting under shock load. 
Shock load causes contact between 
snubbing washer and rubber body and 
snubbing action takes place. A com- 
pressive stress is set up in the periphery 
of rubber body, increasing the spring 
rate of the mounting and thereby re- 
stricting its movement. 


Fig. 4—Mounting in rebound position 
... Opposite direction to shock. The 
force of impact is of lesser magnitude. 
This cycle of action repeats, gradually 
diminishing until mounting returns to 
normal position. 


The end contours of V. S. Mountings 
have been determined through extensive 
tests under all load conditions and for de- 
finite deflections of the mountings. Actual 
static load should not vary more than 5% + 
from rated load of mountings. 


Lord V. S. Mountings are made in two 
main types, Tube Form and Plate Form. 
Tube Form Mountings are made in various 
lengths and diameters, with flanged or 
straight outer metal members. Plate Form 
Mountings are made in four shapes—square, 
round, diamond, and holder type. Load rat- 
ings range from a few ounces to 1500 pounds 
in standard sizes and up to several thousand 
pounds for special applications. 

Lord Shear Type Mountings are sturdy, 
compact, light weight units, and an outstand- 
ing feature is ease of installation. No intri- 
cate lay-out or precision machining is nec- 
essary to incorporate them in your designs. 

Complete information on all Lord 
Mountings is contained in our bulletins 103 
and 104. Send for your copy or call in a 
Lord engineer for consultation on your vi- 
bration problems. There is no obligation. 


INVEST TODAY IN BONDS FOR VICTORY 


Properly Installed LORD Mountings 


PROLONG EQUIPMENT LIFE by isolating vibration, which 


reduces metal fatigue and prevents mechanical failure. 


INCREASE PRODUCTION by eliminating the necessity for 


close machining and precision alignment. 


SAVE VITAL MATERIAL by reducing equipment weight; 


inertia masses of machinery bases can be reduced or eliminated. 


INCREASE PERSONNEL EFFICIENCY by eliminating nerve 


wearing noise and vibration, translated through solid conduction. 


LOWER MAINTENANCE COSTS by protecting equipment 


against sudden load shocks and stresses, thereby minimizing repair 


and replacement operations. 


V. S. PLATE FORM 
MOUNTING 


V. S. TUBE FORM MOUNTING 


LORD MANUFACTURING COMPANY. . . ERIE, PENNSYLVANIA 
Originators of Shear Oype MA LY 


SALES REPRESENTATIVES - NEW YORK, 280 Madison Ave 


* CHICAGO, 520 N. Michigan Ave 


DETROIT, 7310 Woodward Ave 


BURBANK, CAL., 245 E. Olive Ave 








Wine Manking Problem 
ff Solwed by Mankem — 


* 


Model 125W Markem Machine 
| handles wire from No. 4 to No. 22 
size. Feeds automatically from 


reel, prints identifying number on 


ee 


both sides simultaneously on 3” 


centers, lets wire fall loose or re- 
winds it on a reel where it can be 
arranged to work in conjunction 
with automatic wire-stripping ma- 


} 

; 

/ 

chine. Speed up to 4000 lineal som sues oF 
WIRE AT 3° INTER. 

VALS-EASY TO FOLLOW 
THROUGH. DEVELOPED 

: ORIGINALLY FOR THE 

ELECTRICAL AND AERO. 

WAUTICAL INDUSTRIES. 


feet per hour. 


King Markwell 


r pounds penetrate into and become 


Marking Com- 


; part of plastic insulating coating 












on wire — not affected by gas- 
olene, water or oil. 





MARKING WILL NOT 
WEAR OR WASH OFF 
BECAUSE IT PENE 
TRATES THE PLASTIC 
COATING. SAVES TROU- 
BLE-SHOOTING TIME 


Other 


quick reset for number changes, auto- 


counter, 


such as 


features — 


matic reset stop, fully described in 
Bulletin 125W — 


Same machine adaptable to print, cut 


yours on request. 


off, notch and rewind extended plastic 


PRECISION BUILT PRODUCTION MACHINES FOR 
INDUSTRIAL MARKING. 
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terial is prepared from the same basic materials and has 
approximately the same mechanical, optical, electrical, 
and molding properties as the general purpose version, 
the forerunner of the new, heat resistant substance. 
Parts made from both are either crystal clear or dyed 
or pigmented as desired. Uses are mainly military 
and include such airplane parts as noses, gun turrets, 
and navigation blisters. E. I. duPont de Nemours « 


Co., Wilmington, Del. 


VARIABLE RESISTOR UNIT 


Rated at two watt, this variable resistor is molded with 
the insulation, terminals, face plate, and bushing as a 





single unit with no rivets, soldered or welded conne 

tions or painted resistor elements. The resistor element 
is solid and has substantial thickness. During manufac- 
ture, the resistor material can be varied throughout the 
length of the element to provide practically any re 

sistance-rotation curve. Once molded its performance 
is not affected by climatic conditions. Units can be used 
separately or assembled to give dual or triple construc- 
tion to fit any particular control need. They can be 
supplied for rheostat or potentiometer applications, with 
or without a switch. Allen-Bradley Co., 


THREE-YEAR LAMP STARTER 


Has that life expectancy under specified test condi 
tions in the control of fluorescent lighting units. Two 
main features are precision lamp start- 
ing at the proper instant to conserve 
the lamp’s emissive material and dead 
lamp lockout which prevents flicker- 
ing of shot lamps. This preserves 
starter and ballast, saves current wast- 
ed in blinking, and saves maintenance 
time since tubes can be removed right 
away. When a dead lamp is taken 
out, the starter is reset by the press- 
ing of a button and the sockets are 
ready to operate with a new lamp. General Electric 
Co., 570 Lexington Ave., New York, N. Y. 





NON-RUBBER WATERPROOF SEALING TAPE 


Manufactured without the use of rubber, a waterproot, 
pressure-sensitive cloth tape is available for specifica- 
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One reason for the outstanding acceptance of *LEXEL Tape 

as primary insulation for wire and cable is its good insula- 
tion resistance. This quality has enabled manufacturers of 
communications systems to supply equipment with the 
absolute minimum of interference or “‘cross talk”’. 

Can’t you imagine the staggering losses in lives—mate- 
rials—or both, if orders were jumbled or unintelligible? 

*LEXEL provides this protection with extremely light, 
thin material—a marked saving in space and weight as com- 
pared with most insulation for low tension circuits. This 
is especially important in compact, portable equipment. 

In dielectric strength *LEXEL tests high; it has very 
low moisture absorption and is flame retardant. It per- 
forms efficiently at extreme temperatures. 

The conductor is CENTER-SEALED in a continuous 
helical tube of *LEXEL—-sealed by the heat which disperses 
the lacquer solvents. It is furnished in sizes for all gauges 
of wire and cable, in rolls to fit standard serving machines. 

Let us send additional information, samples for testing 
and the names of manufacturers supplying *LEXEL 
insulated wire. 


CUSTOM-MADE INSULATION! 


As a regular service, Dobeckmun engineers also develop laminated 
insulation products custom-made to special purpose specifications, 
such as slot cell and phase insulation for motors, insulation for 
shipboard cables and other uses. If your requirements are unusual, 


call on us. 


* ig a registered trade-mark of The Dobeckmun Company. 
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tion in war production applications. It is non-toxic 
and has proven its ability to withstand salt spray, dust 
and gas contamination when used with ordnance equip- 
ment. Available in rolls of any width up to 36 in.-- 
| standard rolls are 60 yd. long—it is easy to handle and 
| may be stripped off and relocated. Mystik Tape Divi- 
| sion, Chicago Show Printing Company, 2635 N. Kil- 
dare Street, Chicago, Ill. 





QUICK HARNESS-LOOM FASTENERS 


Saves time and structural strength wasted by drilling 
holes in aircraft rolled sections to support wiring com- 





If war equipment or its 


manufacture are bringing 





you new requirements in | 
control of AC voltage and | 
power, — investigate the use 
of POWERSTATS — the quality 


variable transformers. 


| ponents. Made of spring steel and finished with zinc 
TYPES AVAILABLE | metal spray, these devices snap on structural members 
and hold firmly when the screw is tightened. They fit 
&Z and 10Z screws and various sizes of Z stringers. 
| For beaded extrusions, a similar fastener is supplied 
. | to reduce assembly time and obviate the necessity for 
for 115, 230, or 440 volt circuits | hole drilling. Tinnerman Products Inc., 2042 Fulton 
Rd., Cleveland, Ohio. 


in capacities up to 75 KVA | 


single or three phase 


manual operation or motor drive 


for remote control applications | PRECISION POTENTIOMETER 


Dissipates 15 watt. It has high-quality resistance- 


air-cooled and oil-cooled 


| * 
| wire wound on treated plastic strip. This element is 
@ full voltage range or limited re 
voltage range fc 
h 
t 
sore, AC Control Applications | 
@ Processing Equipment 
@ Electronic Devices 
@ Electric Furnaces 
@ Laboratory Testing uN 
@ Lighting 
| : 
Send for 
BULLETIN 149 ME 
and 


BULLETIN 163 ME 





clamped in place for its entire length into an all- 
metal housing. Because of its open construction it 


SU PERI OR EL ECTRI Cc Co handles maximum heat for its size. Contact arm is 
e | 


| grounded to bushing and frame. The unit can be ar- 
ees eens ne eceeeee ranged as either a rheostat or potentiometer. One 
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® No need to tell you that wartime 
restrictions make it impossible 
for you to get extra-size or extra- 
horsepower motors for any job 
that calls for specific horsepower. 

But don’t let that worry you for 
a single moment. Put Fairbanks- 
Morse Motors with Copperspun 
Rotors on the job—and you do not 
need extra horsepower or extra size. 

The reason, briefly stated, is this: 
The winding of the F-M Copper- 


spun Rotor is centrifugally cast, in 
one piece, of pure copper. No other 
rotor is cast of copper. Copper has 
better thermal characteristics. 
Copper has better electrical char- 
acteristics. For these reasons, you 
can run a Fairbanks-Morse Motor 
with Copperspun Rotor under full 
load indefinitely without danger of 
damage through overload. 


Naturally you’d rather not buy 


horsepower you don’t need — if 


you can do so safely. Now you can. 


Fairbanks, Morse & Co., 600 S. 
Michigan Ave., Chicago. Branches 
with service stations throughout 


the United States and Canada. 


FAIRBANKS-MORSE 


aa a hs) WATER SYSTEMS 


=> 
= any 

ata) FARM EQUIPMENT Lf) a, 

MOTORS STOKERS 

aa RS AIR CONDITIONERS 
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typical point of specification is for the control of power 
| driven aircraft turrets for machine gun and cannon. 


te VAM esd see PSs oie | It affords considerable flexibility. Utah Radio Prod- 


ucts Co., 830 Orleans St., Chicago, III. 


FLYING FELT FUME SEAL 


Measures 5 by 6% in. and used in aircraft between 
the fuselage fire wall and the wing center bulkhead. 
Die-cut, it has 
holes for oil and 
for electrical 
lines and fast- 
eners. This is an 
example of one 
item from a line 
comprising felts 
coated with rub- 
berized com- 
pounds, synthetic 
rubbers, resins, 
and asphaltums 
and cut into 
strips, washers, 
grommets, and 
intricate parts == 
with precise ad- = 
herence to speci- 

fications. At 

many points these products not only save weight but also ' 
cost less than critical materials for which they substitute. “om 
American Felt Co., Glenville, Conn. 


the War-:° 


Yes, Baldor Motors are marching 
along, shoulder to shoulder with the 
Army, Navy, Maritime Service and 
vital industry on the road toVictory. 








AIR SPEED SWITCH 


Actuated by air pressure which in turn actuates an elec- 
trical switch set to control most operations that previ- 


In no instance have Baldor Motors failed to 

come up to the exacting specifications for 

vital jobs where motors are required to run 
long hours at peak production. 


BALDOR ELECTRIC COMPANY, ST. LOUIS 
District Offices in Principal Cities 





ously were operated manually by the pilot, this instru- 
ment mounted on the panel board or in other places in 
the plane becomes a mechanical co-pilot. The operating 
elements of the switch consist of a pair of opposed, pre- 
cision, metallic bellows, rigidly inter-connected and 
mounted on an aluminum alloy base plate which can be 
installed in a standard instrument panel opening. The 
volume of air required to operate the switch is reduced to 
a minimum by the incorporation of plugs which fill the 
center chamber of each bellows, form one end of the 
bellows for mounting purposes and provide an internal 
limit stop for the opposite end of the bellows in its maxi- 
mum compressed position. Contacts are of platinum and 
fine silver. Housing of the instrument is provided by a 
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Perbaps you have a difficult 
manufacturing problem that re- 
quires a superior magnet wire. 
You can obtain additional in- 
formation by requesting a Delta- 
beston Wire and Cable Catalog. 
Write to Section Y-833-8, Ap- 
pliance and Merchandise Dept., 
Bridgeport, Conn. G-E Deltabes- 
ton Asbestos- and Glass-insulated 
wires are distributed nationally by 
Graybar Electric Co., G-E Supply 
Corp. and other G-E Merchandise 
Distributors. 








Protection 
FOR OVERWORKED MOTORS 





Today motors run night and day to produce an endless chain of planes, 
ships, tanks and numerous other weapons of war to help speed the day of 
victory. Keeping pace with this unprecedented demand for electrical devices 
means continuous operation around the clock . . . with no time to cool off 
overworked motors. Peak loads build up intense motor heat; insulation on the 
wiring bakes out; and finally machinery stops when there aren’t enough 
minutes in the day. 


If overloaded schedules won't permit “cooling off” periods for your motors, 
you can do the next best thing . . . protect with Deltabeston. You'll find where 
other magnet wires are replaced frequently . . . Deltabestos lasts and does 
the job well year after year. 


Deltabeston Asbestos- and Glass-insulated Magnet 
Wires are designed for winding motors, lifting mag- 
nets, brake coils, generators, starters and other elec- 
trical equipment. They withstand higher operating 
temperatures than ordinary magnet wires. The soft 
copper used in the construction of Deltabeston makes 
it easy to form into the most intricate coils. Avail- 
able in round, square and rectangular shapes. 
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OF WARNING & SIGNAL 
PILOT LIGHT ASSEMBLIES 


24 pages of valuable data on the most 
extensive line of Warning & Signal Pilot 
lies —- completely covering 
- ic, Radio, Marine 






et MOM aac ne 


90 WEST STREET > NEW YORK (6), N. Y. 





How to cut time in HALF 
stripping paint from motors 


Thorough stripping of 14% H. P. electric motors in 
HALF the time previously required by using Oakite 
Test X is the recent experience of an Eastern motor 


rebuilding firm. How is this important saving made? 
By a simple, specialized Oakite method... 


Motors are placed in heated tank containing 
a recommended solution of Oakite Test X, 
allowed to soak as directed, then rinsed. 
Results . . .? Paint and varnish are completely 
stripped so that winding and paper sleeves in 
field of motors can be QUICKLY removed... 
frames are left clean and smooth... surfaces 
ready for repainting. 


This FAST, effective tank method can be applied to 
motors of various sizes. Save man-hours in your shop 
—— this job the Oakite way. Details FREE. Write 
today! 


OAKITE PRODUCTS INC., 18H Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives in All Principal Cities of the 
United States and Canada 


OAKITE 
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CLEANING 


spun aluminum cover, removably attached to the base, 
The cover may be quickly removed to expose the entire 
mechanism for cleaning, service or adjustment. Kenyon 
Instrument Co., Inc., 1345 New York Avenue, Hunting- 
ton Station, New York, N. Y. 


AIR PRESSURE CONTROLLED CLUTCH 


Simply designed so that a pneumatic tube-like gland with 
freely flexing sidewalls is controlled in expansion or 
contraction by 
air pressure, 
this clutch of- 
fers absorp- 
tion of shock 
and vibration, 
compensation 
for misalign- 
ments, elimi- 
nation of ex- 
tra flexible 
coupling _ re- 
leasing valu- 
able axial 
space, smooth 
starting, infrequent maintenance, imperviousness to 
moisture and rapid heat dissipation. Specification of 
clutches for individual horsepower requirements will 
be worked out by the manufacturer after receiving the 
necessary product data—suggested by the great varia- 
tion in applications, operating conditions and manifold 
methods of mounting. Fawick Airflex Co., Inc., 9919 
Clinton Road, Cleveland, Ohio. 








COIL WINDERS 


Supplementing its present line of coil and armature 
winders, this manufacturer now offers a new series of 
high speed inexpen- 
sive _ variable-speed 
coil winders for ac. 
From a minimum of 
approximately 10 rpm. 
to a maximum of over 
4000 rpm. in the di- 
rect-drive models, this 
series of winders pro- 
vides any speed as se- 
lected by the foot 
pedal, which controls 
the self-energizing 
brake, motor switch 
and speed control. 
Smooth starting and 
stopping is possible for 
fine wire while rapid 
operation is available 
for heavier wire. 
Globe Tool & Engi- 
neering Co., Dayton, 
Ohio. 





SYNTHETIC RUBBER SPONGE 


A new synthetic rubber sponge which will stay soft 
and compressible at 40 deg. below zero F. has been de- 
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TO SUIT YOUR NEEDS 





G-E CALROD heaters 
can be bent to fit 


BENDABLE 


APPLICABLE 





EASILY INSTALLED—-These heaters can be formed in 
a grid or wound in a helix. They can be clamped 
onto a surface, laid in a groove, inserted in a 
block, or cast in. 


DIFFERENT TYPES of G-E Calrod heaters are avail- 
able to meet the special conditions of almost 
every job requiring a temperature up to 1500 F 
on the sheath. Economical in operation, the 
Calrod heating element is completely sealed 
against moisture and air, fully insulated, and 
practically indestructible. 

For full information and prices on G-E Calrod 


heaters, write for Bulletin GEA-2653. General Electric 
Company, Schenectady, N. Y. 
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veloped. Of medium density, this sponge, suitable for 
many wartime and peacetime specification points, js 
made in black color and can be furnished in slabs or 
molded shapes. B. F. Goodrich Co., Akron, Ohio. 


SAFETY CONTROL FOR AC. ARC WELDERS 


Physical contact from electrode to grounded metal sur- 
faces, when not welding, can sometimes result in oper- 
ator injury. These 
new panels elimi- 
nate this hazard by 
automatically  dis- 
connecting the 
welder transformer 
after the arc is 
broken. The trans- 
former is recon- 
nected the instant 
the operator touches 
the electrode to the 
work. Thus, there 
is no loss_ in oper- 
ating speed or effi- 
ciency. Suitable for 
specification — with 
any make or model 
of ac. transformer 
type arc welder 
without changes in 
Square D Co., Milwaukee, Wis. 





its basic form. 


SMALL PRECISION SWITCH 


No bigger than the end of a man’s index finger, this new 
precision switch is lighter, more rugged and more re- 





sistant to vibration than the larger models. Featuring 
a higher electrical rating, it is expected to fill a new 
place in electrical circuit control. Available with and 
without an enclosing case. When used without the case 
actuating movement can be applied anywhere over 4 
large portion of the upper spring. With the case there 
comes a convenient stem mounting. The construction 
yields overtravel beyond the point of operation great 
enough for most uses. Contact gaps up to 0.085 in. 
are included as well as pure silver contacts formed with 
a knurled surface to offer high unit contact pressure 
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CUT COST WITH CAMS! 


Simplify Circuits with this Cook Step Relay 


A single relay for the control of many circuits . . . 
that is the new Cook Step Relay. It can take the 
place of two or more relays iene designed to act as 


both a distributor and an operating relay. 


The Cook Step Relay. latest product of Cook's forty 
years of experience in the design and manufacture 
of electrical equipment, was originally designed to 
operate several pumps in sequence. 

This is accomplished by means of cam operated 
pile-ups, each cam controlling a separate pump. In 
addition, the length of time that the pump is operated 
is limited to the duration of the impulse by means 
of the lever contact. in series with the cam contact. 


Versatility of the Step Relay, with large number of 
cam and lever contacts available, makes it extremely 
useful in the control of circuits where distribution by 
this means is desired . . . also where it is desired to 
have contacts remain closed for a greater length of 
time than the actuating impulse lasts. 
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The Cook Step Relay is small, measuring but 134" 
high x 1144" wide x 414” long, and weighs but 7 
ounces. Suitable coils are available for voltages up 
to 220 volts A.C. or D.C. Contacts are operated by 
cams, a total of three being av ailable. With sufficient 
power, each cam can operate several springs in a 
pile-up. One or two sets of contacts can also be 
Operated by lever action. 


‘This new Cook Relay is typical of the new develop- 
ments that are ever on our drafting boards and being 
tested in our laboratories. We invite you to make use 
of the experience of our engineers, our fine testing 
facilities and modern system of production which 
allow us to design to rigid specifications and fabri- 
cate in quantity with utmost preci- a 

sion, completely in our own plant. Our cc a as 


A 


. ° . \ y 
engineers will cooperate with you > 
° . ° ° ‘ tt vo 

speedily and effectively. Write us at Or Why Not Phone 
2700 Southport Ave..Chicago. (14) Il. Us Today # 


























































Typical small parts produced 
on Goat drawing 
materials from .005” to about 
1/16” thick, maxi 
approx. 4” and blank diameter 
For items running 50,000 
500,000 


LE 4 A 
e:-v7 


OTharyi«) 
Mac 


C471, P 


LaBoraToRY ACCURACY 


Basic sensitivity + .1°F. May be increased 
on special order. Control range minus 100°F. 
to 400°F. (or 600°F.) Contacts rated 10a. 
115v. A. C. Unaffected by vibration. Write 
= for details. 





total 





ments. All types of materials. 
GOAT specializes in the pro- 
duction of stamped, drawn 
and formed metc! parts rang- 
ing from .002” to 1/16” 
metal thickness using all type 
metals and alloys. 
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METAL STAMPINGS, Inc. 


n Of THE FRED GOAT CO., INC. 
hinery Specialists since 1893 
320 DEAN STREET, BROOKLYN, N. Y. 
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for low voltage applications. First-aid-to-the-specifier 
where extremely low operating force and super fast 


action are not so important. Micro Switch Corp, 
Freeport, III. 


VOLTAGE REGULATOR TUBE 


Pulls a normal 40 per cent voltage variation expec- 
tation down to 5 per cent. Particularly designed for 
railway signal work the unit illustrated 
is supplied with a standard screw base 
but similar types are available with 
standard radio octal bases. Since there 
are no moving parts there is no maint- 
enance problem and many years of 
uninterrupted service are to be ex- 
pected. Temperature and humidity 
have no effect on this kind of regu- 
lator. Amperite Co., 561 Broadway, 
New York, N. Y. 


STUDS LOCK INTO PLACE 


This fastening device can be removed 
easily at will. As the sketch shows, 
each stud is pro- 
vided with a lock- 
ing ring which is 
driven down after 
the stud is seated 
in its tapped hole. 
Gear-like teeth on 
the ID of the ring 









KING RING FLANGE 
R EASY REMOVAL 


LOCKING HO engage those on 
LOCKING RIN 

RING . the stud shank 

while the outer 


ones broach their 
way into a fixed 
position in the 
softer material of the body of the assembly. By means 
of the provided flange the ring can be pried out again 
for removal or replacement of damaged studs. After 
this operation the ring is replaced in its original seat. 
Bardwell & McAlister Inc., Hollywood, Calif. 


a nee 


MIDGET RELAY 


Incorporated within this relay as a safety feature is a 
sealed chamber which serves as an arc quench and re- 
duces fire and 
explosion _ haz- 
ards. Rated at 
25 amp., the re- 
lay operates sat- 
isfactorily at 50 
amp. and has 
tested without 
failure at 120 
amp. high induc- 
tive load. Over- 
travel spring in- 
sures positive 
contact and fast 
break release. If worn with excessive use contacts may 
be reversed in the field providing new surfaces without 
disturbing adjustment. This unit has withstood Army 
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oe They work together better... As the sea and air barrage ao — femmes ora : 
. Shatters the early dawn onnected every radio in the fleet . . . 
hecause they can talk together Out plow the mine sweepers “Locked” each to the same wave length 
Their night's hairtrigger work done... To save the seconds that win battles? 
penises te It's all done automatically 
asi By a tiny crystal of quartz 
eis a Sweeps the destroyer leader te : 
; “maki ke” Cut as precisely as a precious stone 
nd re- Throwing water and “making smoke’... And as carefully mounted 
» and hiatihinia’ lef To form a unit that synchronizes every radio 
haz- stag teste” the man-made fog And feeds the message through 
: The invasion barges At the predetermined frequency . . 
ed at Await the signal to move in se Val ee 
he re- a _ - their radios Today L.T.&T.’s manufacturing associate 
S sat- Like vi arte Cars Federal Telephone and Radio Corporation 
at 50 To a party line... Is one of the leading producers 
Of crystal units for our fighting forces... 
oo Suddenly it comes ’ ene 
ithou ay y TT iiriadatiaies 
120 On the “production” front —a a flash rs says Tomorrow L-T.&T. s broad experience 
- Federal Telephone and Radio tech- Cone 2 Cones In communications 
nduc- nician “aims” her modern crystal- And the whole armada Will help men build 
Over- cutting saw. Starts moving in as one... A better world. 
ver ‘ 
ig in- 
sitive INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad St., New York, N.Y. 
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We are helping our customers in- 
crease production, by scheduling as 
to time and in proportion to possible 
use, our production of precision in- 
struments and tools for them. 

















Initial shipment may be as little as 
10% of the order, but it will cover 
immediate needs. Then, just in ad- 
vance of a known increase in our 







customer’s volume, we produce and 
ship in proportion. Thousands of 
man- and machine-hours saved, and 












our usefulness to war-win- 
ning industry increased, 
with proportioned produc- 
tion of 33 diversified types 
of gages; also jigs, fixtures 
and form tools. 










































Peace-time engineers of soft-rubber connectors 
for electrically-operated equipment 










CONTROL 
SWITCH 


This new switch for marine duty 






black-out control must handle a 





direct current inrush of over 600 
amperes and a normal current of 60 
amperes. Gibsiloy C material was selected for the 
contacts because of its dependability under these 
conditions. Gibsiloy C, a silver graphite composition, 


























has such outstanding characteristics as freedom from 








sticking and low contact resistance. Investigate the 





advantages of Gibsiloy for your contact applications. 
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6849 Frankstewn Ave Pittsburgh (2!) Pa 























tests including overload; vibration 55 cycles per sec. 
with 0.06 in. excursion; acceleration of 10 G units; salt 





spray tests of 240 hr. duration. Electrical Products 
Corporation, Los Angeles, Calif. 


CLUTCH HEAD SCREWS 















In addition to eliminating driver slippage, clutch head 
screws have many exclusive advantages for speed and 
economy. The clutch is 
deep, forming an easy-to-hit 
bulls-eye and the entry of 
the assembly bit is self-cen- 
tering for safety. Three 
sizes of bits cover the popu- 
lar range of all standard 
machine, wood and thread- 
forming screws and any or- 
dinary screw driver bit can 
be quickly filed or ground 
to proper width where 
necessary. Screws can be 
driven at any angle or 
straight down. United Screw 
& Bolt Corp., 2513 W. Cul- 
lerton Street, Chicago, Il. 





SHEAR FOR PRECISION WORK 





Adaptable for rapidly producing accurate shapes in bi- 
metals, sensitized materials, mica, varnished cambrics, 





fiber slot insulation and other materials, this unit can 
be quickly arranged for shearing, slitting, squaring. 
stripping, or notching to close tolerances. Offering the 
following specifications: net weight 75 lb., accuracy to 
tolerance of 0.001 in. in all duplicated work, maximum 
shearing width 9 in., maximum shearing capacity for 
full width 22 gauge steel plate, reversible shear blades. 
iron to steel to bronze bearings etc. O’Neil-Irwin 
Manufacturing Co., Minneapolis, Minn. 


WARTIME WRINKLE FINISHES 


Containing no Chinawood oil, a new line of wrinkle 
finishes has been developed which, according to the 
manufacturer, form hard, durable coatings, cover rough 
metal surfaces effectively in a single coat and are ap- 
plied in regular wrinkle patterns. Obtainable in a full. 
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range of colors, these new finishes closely resemble the 
standard ones, the manufacture of which is now re- 
stricted by Government order to a few special appli- 
cations and soon will be entirely prohibited, because of 
the Chinawood oil shortage. Maas & Waldstein Co., 
438 Riverside Drive, Newark, N. J. 









RADIO-NOISE FILTERS 


To help provide the high fidelity radio reception neces- 
sary in aerial warfare a compact lightweight filter has 





PREVENTED been developed which can be mounted in any position 


THIS and will operate over a temperature range of £50 deg. 

C. Available in ratings of 20, 50, 100, and 200 amp., 

wN SHUT de., at 50 volt, the new filters comply with U. S. Army 

cm Air Forces specifications, including the requirements of 

DOWN vibration and acceleration. The filters’ high attenua- 

tion characteristic results in excellent noise suppression, 

| x especially from 200 to 20,000 ke. General Electric Co., 
lan , . Schenectady, N. Y. 




































: * «2... 2¢ MORE FOR A — 
e fF NON-RUSTING BOLT 
~ . IN A VITAL PART Available in a wide range of sizes, the new steel cores 
rs cm combine 4% more flux-carrying capacity with the same 
be aoe AN A COUPLE OF PENNIES size and weight. 
My : more per bolt save thousands of ; Construction of t 
dollars? Indeed they can .. . and the core consists of 






Harper Fastenings are proving it 
every day. Saving huge sums by preventing hidden destruction by 
rust and corrosion. They help war production machinery to stand 
up under today’s grueling speed and overtime. 


winding the strip 
continuously on a 
mandrel of desired 
dimensions. The 
core is annealed at 
high temperature 
and vacuum im- 
pregnated with a 


Such tremendous trifles, these Harper non-ferrous and stainless 
fastenings. Trifling too, in their. extra cost. Yet tremendous in 
their usefulness. 


4320 STOCK ITEMS ... of bolts, nuts, screws, washers, 


rivets and accessories in the non-ferrous and stainless alloys. 


‘lastic compound 

ITE F TALOG +i = os , sh 
WR OR CA . OG .. . and reference book—80 pages to make it a solid unit. It is then cut in two segments, 
4 colors—193 illustrations—numerous tables and other data. Free sal ail ds alate hie 
when requested on a company letterhead. the ends of which are machined and worked to produce 


coinciding surfaces when reassembled. Cores are as- 


THE H. M. HARPER COMPANYY | cembled on coils by means of metal bands tightened to 






















2609 Fletcher Street, Chicago insure correct tension. The butt joint eliminates cross 
BRANCHES: 45 West Broadway, New York City; fluxes or masking effect and each joint is equivalent 
1617 Pennsylvania Bivd., Philadelphia; magnetically to 0.0005 in. air gap. For frequencies up 

332 |. N. Van Nuys Bidg., Los Angeles. # a 
Offices in Principal Cities to 400 cycles type C steel cores of nominal gauge are 


used; for higher than 400 cycles, a core using thinner 
steel has been designed. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 





HARPER Chicago 


Awarded Dec. 7, 1942 


EVERLASTING FASTENINGS 
Star added June 7, 1943 





AIRCRAFT CONNECTOR 


BRASS « BRONZE ¢ COPPER ¢ EVERDUR | This ceramic spark plug connector assures constant con- 
MONEL e STAINLESS | tact for ignition wire and spark plug on all types of 






ELECTRICAL MANUFACTURING 












ible the 
OW re- 
appli- 
ause of 
in Co,, 





1 neces- 
Iter has 





sition 
































50 deg. 

0 amp., 

. Army 

ients of 

ittenua- 

ression, e Ml i ne? 

ne Co. Victory “Spec” Finishes 
As the world map changes and the black 
areas happily grow smaller, radical 

1 cool changes occur in war equipment. 

le same Not yet are we ready to beat ourswords 

weight. into ploughshares. But tanks are giving 

ion ol way to locomotives, old contracts for cer- 

aS tain parts are not being renewed; we are 

; : approaching the saturation point on in- 

4 wise 4 struments, small arms and camp equip- 

"ahaa ment. Contracts are being let for needed 
sid ; : new and different materials. 
erature iia ies alana titi As the battle fronts change, so change 
coe e newly revi iti . a = thas 

m = Pam agres hrs ay sheitomntyy mecha tate = production fronts—and the finishing 

oe Specification Finishes” will soon be Tonts. 

npound ready for distribution to those inter- New and revised Finish Specifications 

gments, ested in wartime finishes. Reserve your for wartime equipment will shortly be 

aye A ne fe issued. And as usual EGYPTIAN will be 

are as- a 

paar pet ready to meet them! 

es Cross 

tivalent THE EGYPTIAN LACQUER MANUFACTURING CO. 

cies up ROCKEFELLER CENTER—NEW YORK, 20, N. Y. 

uge are 

thinner 

3 aad dl 

ypes of 





URING AUGUST 1943 147 





The greater the need 
for speed... 





..- the greater the need for 


ARKWRIGHT TRACING CLOTHS! 


If you’re working under pressure, use Arkwright 


Tracing Cloths. Then you won't have to worry about 
erasures. You can erase easily and quickly because 
Arkwright Cloths have a smooth, almost smudge-proof 
surface. And you can ink over erasures neatly because 
both surface and base cloth are strong enough so they 
won't wear through. When time is important, choose 
tracing cloths carefully. Choose Arkwright! Arkwright 


Finishing Company, Providence, R. I. 


PENCIL 
TRACING 
CLOTH 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 
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shielded aircraft harness. The terminal is made with 


a sleeve of vitreous, porcelain ceramic, combining high 





dielectric and heat-resistance properties and will not car- 
bonize, carbon track or absorb moisture. Two sizes 
are available—% and 1 in. lengths. Auburn Spark 
Plug Co., Inc., 1180 Raymond Boulevard, Newark, N. J. 


NUTS FOR HARD USAGE 


Internally threaded and counterbored so that it can be 
headed blind, this tubular rivet has been developed for 
a specialized air- 
craft assembly 
detail but its 
basic advantages 
offer numerous 
opportunities for 
specification 
elsewhere within 
many products. 
Available in 
countersunk and 
flat head types in 
most corrosion 
resistant and 
aluminum alloys. 
Feature of the 
B. F. Goodrich Co., 





rivet is its unusually strong grip. 
Akron, Ohio. 


SIGNAL DEVICE 


For use in multiple place ships where immovability 
among the crew members is possible, this signalling 





device permits the members in one part of the ship to 
communicate with members in other parts of the ship. 
Weight 5 oz., overall length 3 in., width 15¢ in. and 
depth 234 in. Standard Aircraft Products, Inc., Day- 
ton 2, Ohio. 
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oes ely divided materia 
oe Pi in destructive 
pre 


metal fil- 
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1/2 to 2 HP 














IVE FUMES” 
corRROS fn exposed to 


and alkalies in 
: form, such as 
chemical pilot 


Where motors 
corrosive acids 
liquid or vaP® 
on mixers im 


plants. 


FULLY ARMORED AGAINST THE ENTRY OF 












1ALS 
DESTRUCTIVE MATERIALS—RESISTANT gummy, viscous MATES a 
: Vv ith pat put 
TO CORROSION AND EXTERNAL DAMAGE In working other materials 
syrups, ; ‘6 up” tne 
‘ ht “gum 
On this new member of the Tri- which m6 n motor. 


. e ¢ ior of an ope 
Clad motor family, end shields — 


and frame are solid cast iron, 
smoothly contoured and tightly Poly- 
fitted. Ball bearings are protect- phase 
ed by a rotating-labyrinth bear- 


FRAME SIZES 

















ATED ATMOSPHERES 


; : - SATUR 

ing seal—against damaging dusts — otors must operate 
or liquids. The leads are sealed —— ” tall in areas . 
in compound in a cast-iron pock- without water vapor, ° 


et in the frame. Inside, the 
motor has all the extra-protec- 
tion features of Tri-Clad open 
motors, such as Formex* wire. 


lets ut of doors in 
droplets: 


imates- 
humid, stormy clima 


An outstanding feature of 
these new motors is that their 
mounting dimensions are inter- 
changeable with those of open 
motors of like rating. 


1 
1 
1 
1 
1 
1 
2 
2 





see your G-E representative, or 
For complete information on write to General Electric Co., 
the totally enclosed Tri-Clad, Schenectady, N. Y. 


*Reg. U.S. Pat. Office 


GENERAL @ ELECTRIC 


750-214-8930 








MOTORS, What They Will Do, 


That the engineer-designer may be well- 
informed in regard to those types, forms and 
sizes of electric motors which he may specify 
for integration within his wartime product, 
ELECTRICAL MANUFACTURING offers this 
tabulation of the motor offerings of its adver- 




























































































































































tisers. Revised frequently, this two-way table 
permits rapid reference to either motors or 
manufacturers. 

To use, merely select the basic character of 
the performance desired (from the various 
classifications and sub-classifications ) with due 
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Available Types, Who Makes Them. 


regard for the realities of the to-be-available of applicable WPB restrictions upon both 
energy supply (as covered primarily by the motors and controls; see “Standard Motors 
A, B, C, D and E key letters). Relate all other and Controls Will Take Stepped-Up Loadings” 
desired features and the makers who supply (Elec. Mfg. Nov. 1942, p. 40) and “Motor 


such components can instantly be identifie Starters For The Wartime Product” (March 
Specifiers should have a working knowledge 1943, p. 85). 
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MAGNETS 


COOPERATION 


in the Study of Permanent Magnetism 
and Its Practical Application 


We have been in this business a long time . . . long 
enough to realize the industrial possibilities inherent 
in properly designed and applied permanent magnets. 
Today's metals are far superior to yesterday’s. Meth- 
ods for turning these magnet steels into permanent 
magnets have been greatly improved. Opportunities 
for utilizing permanent magnets in practical ways are 
expanding daily. 

Our engineers will be glad to cooperate in any 
study you are making in the field of permanent mag- 
netism. We have extensive laboratory and experi- 
mental facilities. 

e@eee 


We are licensed to produce permanent magnets of 
ALNICO and NIPERMAG, two superior steels. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT 


THOMAS PORCELAIN 
HEAVY DUTY MULTIPLE WIRE CLEATS 


Groove 

ssl ie le (oo 
Number | O.D. | Max. | Min. | Inches Inches 

id il il al 

"750.000 
Sl eae 
a ee 

—2 fas inoli 
on el 
Poemists| | | lL | 


These New Cleats permit closer spacings of conductors than the 
standard one wire cleats. This reduces the reactance between 
wires on A-C circuits besides conserving strategic material. 
Write today for descriptive literature. prices and delivery. 


THE R. 


THOMAS & SONS CO. 
LISB 


Je meee: eee 


NEW YORK BOSTON 


CHICAGO 
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| temperature of the equipment at a safe value. 





LIQUID, SOLID DIELECTRICS 


(Continued from p. 95) 

but are tending to be replaced by the naphthenic type 
of oils, formerly called asphaltic, which have higher 
specific gravities than the paraffinic and, therefore, are 
more suitable for use with oil rosin compounds since 
rosin solubility increases with specific gravity. Naph- 
thenic oils also have a lesser tendency to evolve gases 
than paraffinic oil, which is a desirable characteristic 
for insulating oils. 

One problem of cable manufacture has been. the 
migration of compound during the working life of the 
cable. This has been solved by the use of more viscous 
oils and less porous papers, but the thicker oils have 
poorer electrical characteristics so the method of in- 
creasing viscosity by means of rosin became very gen- 
eral. The addition of rosin to oil alters its electrical 
characteristics as indicated in Fig. 2 

In oil filled transformers and oil switches mineral 
oil still remains the chief insulating liquid in spite of 
the advent of non-inflammable liquid chlorinated hydro- 
carbons. Mineral oil combines an electric strength 
greater than that of air with properties of a cooling 
medium where necessary to maintain the operating 
Stabil- 





| ity in service is the outstanding characteristic of min- 





eral oil. 

The proper qualities of insulating compounds are 
usually obtained by a careful blending of natural o 
synthetic hydrocarbons. 

Waxes and compounds are used for saturating and 
insulating rubber covered and weatherproof wire. A 
saturating wax must be of low viscosity and medium 


| melting point. It must be capable of complete penetra- 


tion at a temperature 210 to 300 deg. F. in a reason- 
able length of time. It must be as hard as possible to 
avoid softening the finishing coat applied afterwards. 
The most satisfactory job of impregnation is accom- 
plished under vacuum or pressure and this is most 
important in the case of wire wound coils. If im- 
pregnation is done in open tanks one manufacturer 
recommends preheating the product in an oven at 160 
to 180 deg. F. for one or two hours prior to impregna- 
tion to achieve a better and quicker job. 

In addition to their use as impregnants, waxes have 
important applications as sealing substances. The 
sealing wax used for electrical purposes must possess 
a maximum of adhesiveness, holding tenaciously to 
porcelain, metal and wood, and must also be tough, 
hard and strong, free-flowing when melted, and of 
uniform color and composition as well as being rela- 
tively inexpensive. Seals of this nature consist of 
two components; one a solid, becoming liquid on heat- 
ing; the other, a mineral filler. It is important to 
avoid settling out of the filler before pouring of the 
seal into the product. This difficulty can be avoided 
by heating a master tank of capacity suitable for a 
day’s production, preferably adapted with a mechan- 
ical agitator. With electrically heated needle valve 
pouring pots fed from the master tank, production can 
go on uninterrupted. Pouring pots with means to 
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JRING 


This iverson-L/ectric Device 
Pioneered the Use of //ozors on 
Home Heating Equipment ! 


Since 1908-— when this furnace blower was 
introduced — a vast new industry has contributed 
to the raising of American living standards. 


Thanks to the ingenuity and pro- 
gressiveness of heating equipment 
manufacturers, the people of America 
will be warmer and healthier next 
winter than any nation on earth— 
despite the necessity for fuel con- 
servation. 

Since this pioneering idea of a 
furnace blower was introduced, 35 
years ago, the industry has advanced 
by tremendous strides, using electric 
motors for many purposes. 

All through the years, Emerson- 
Electric has kept pace, designing and 
producing precision-built motors for 
numerous types of mechanical-firing 
and air-moving heating units. Other 
new and startling developments are 
in waiting for the home of the future. 

“After Victory”, manufacturers 


& 
EMERSON 25 ELECT 


MOTORS © FANS * APPUTAWN 


AUGUST 1943 


of heating equipment will again con- 
fidently power their units with 
Emerson-Electric motors, based on 
the latest conceptions of design, 
construction and efficiency. 
Tue Emerson ELeEctTRIC 
MANUFACTURING COMPANY 
SAINT LOUIS 


Branches: New York e Detroit 
Chicago « Los Angeles e Davenport 


Mlustrations from 
Emerson- Electric 
Advertising of 1908 


CLOSE UP OF BLOWER 
(Blade Side) 


This fan-type blower was a logical 
adaptation of the then time-tested 
Emerson-Electric fan. Installed in 
return air duct of the furnace, it 
supplemented the inefficient grav- 
ity method of distributing warm air 
to all parts of the home. 


Store Solid Fuel Now! 


Emerson-Electric Motors in Service Help Guard the Nation’s Health 


ee "¢ 
we 


aw a 


Motor-driven Oil Burners and Stokers for Boilers and Winter Air Conditioning Units. 
Motor-driven Blowers for Coal, Gas and Oil-fired Winter Air Conditioning Units. 
Motor-driven Hot Water Circulators—Motor-driven Oil Burner Water Heaters. 
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Just off the Press! 


IT’S VALUABLE 
IT’S INDISPENSABLE 
IT’S TIMELY 


So Send TODAY for Your Copy! 


Complete Information 
On Timing Motors 


FOR USE IN: 


Automatic Reset Timers 
—Time Delay Relays— 
Vacuum Tube Circuit— 
Controls, etc. 


Extensively used in Plate 
Circuit Time Delays for 
Communication Equip- 


MANUFACTURING COMPANY 
* INCORPORATED * 





control the heat are more economical, and less trouble- 
some than those operating only at a given range of 
temperature. 

Potheads, cable splices; coil boxes, small transform- 
ers (such as radio or neon sign units), condensers, 
and many similar devices require a filling compound 
for various purposes; namely, for insulation, to pre- 
vent relative movement of certain parts, to exclude 
moisture and to guard against mechanical injury. 

A compound of too high a melting point is some- 
times mistakenly selected for work requiring compar- 
atively small quantities of the substance. The Under- 
writers’ Laboratories require a melting point “in ex- 
cess of 150 deg. F for sealing live parts.”’ As the melting 
point is raised flexibility decreases, and unless the part 
to be filled is also heated, the compound chills and 
solidifies before it can “level up” and become firmly 
attached. In such cases a compound with a lower 
melting point should be used. 

Preheating of the receptacle should be utilized where 
compounds of high melting point are used with rela- 
tively large receptacles so as to avoid chilling the com- 
pound before it completely fills the space. This 
procedure prevents voids, poor adhesion and surface 
cracks. A compound having a lower melting point 
does not have to be heated to as high a degree, so that 
when poured it flows and settles better because it does 
not chill so quickly. 

An insulating varnish is a liquid solution that is 
dried into a firm film or solid by the evaporation of 
the solvent by the process of oxidation, polymerization 
of the base, or a combination of these processes. Most 
varnishes are made of vegetable oils such as tung or 
linseed oils; synthetic resins or gums such as the 
phenol-formaldehyde or other alkyd types; asphalts or 
pitches such as gilsonite used singly or in combinations 
in a volatile solvent. Driers, plasticizers and coloring 
agents may be added. Varnishes made with vegetable 
oil bases dry mainly by oxidation, while those made 
with synthetic resin bases dry mainly by polymeriza- 
tion. By using combinations of these bases both proc- 
esses of drying may take place. 

When new, untreated electrical equipment has to 
be insulated, a baking varnish should be used. It is 
possible to obtain a more uniform drying throughout 
a coil, for example, than can be obtained with an air 
drying grade, and the protection will stand up under 
severe service conditions far better. It is important 
to remember, however, that although an increase in 
the baking time will produce a tougher finish, the life 
of an insulating varnish is proportionately decreased 
as the baking temperature is increased. 

Air drying varnishes are used chiefly when the over- 
all dimensions of the unit to be treated are such that 
a baking oven cannot be used. The most common use 
for air drying varnishes is for emergency repair work 
or as a final coat over a baking insulating varnish in 
order to provide oil-proofness and protection against 
the attack of some unusual corrosive. 

Finishing varnishes dry purely by evaporation. They 
are used chiefly in preventive maintenance work to 
provide oil-proofness and to seal cracks and fill crev- 
ices that develop in the original insulation. They 
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has to b Sf Accurate is more than an ordinary source of sup- 
It is eee: st ply. It is an engineering service specializing in the 
yughout EB 2 science of building springs and wireforms — which, to- 
an air A day, are virtually precision instruments. This is a job 
> requiring exacting control from specifications through 
final inspection. Experience, “know-how”, up-to-the- 
minute production methods and equipment, of course, 
play their important part in producing Accurate quality 
and service. By combining its special knowledge with 
creased that of your own engineers, Accurate can help you whip 
problems before they occur. 
1e Over- a We know you will like Accurate cooperation. It gets 
ich that 4 you what you want when you want it. Send your spect- 
non use gs: fications or ask to see an Accurate engineer. 
; Send for the new Accurate “Hand Book of Technical 
ata.” 
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7 ACCURATE SPRING MFG. CO., 3817 W. Lake St., Chicago 24, Il. 
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AEROVOX CORPORATION, NEW BEDFORD, MASS. U.S.A 
port: 100 Varicx St.,N.Y.C. + Cable: ‘ARLAB’ - In Canada atthe lt meee) me 
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© The large capacitor is rated at 15,000 v. 
D.C.W., .15 mfd. The small “bathtub” is 
rated at 600 v. D.C.W., .25 mfd. Far apart in 
size, voltage rating, cost. Yet both capacitors 
have been individually tested as a matter 
of regular production routine. That is so of 
every Aerovox capacitor before it is released 
for use. If you use capacitors, this indi- 
vidually tested feature means much to you. 
Bear it in mind. ® Latest catalog on request. 
® Submit your capacitor problems. 


INDIVIDUALLY 
TESTED 


Saves OFFICES IN ALL PRINCIPAL CiTIES 





should be used with discretion as they are unsuited to 
many applications. For example, those that have an 
alcohol or benzole solvent often attack enamel and 
consequently never should be used on untreated en- 
amelled wire. 

The usual methods of application of impregnating 
varnishes are by vacuum impregnation, hot dip, cold 
dip, centrifuging or brushing. The objectives sought 
in using impregnating varnishes are to get a thorough 
and excellent penetration, to have a uniform distribu- 
tion of the varnish, to retain internally in the unit a 
high percentage of solids, to achieve an adequate 
build-up, and to encase the unit in a properly cured 
varnish film having a maximum life. 

Great care must be used in the selection of the 
proper solvents or thinners and in their use. All in- 
sulating varnishes consist of a balanced ratio of non- 
volatile solids and of volatile solvents. 

The loss of solvent through evaporation requires 
the addition of the recommended thinner at frequent 
intervals in the correct amounts to maintain the proper 
working gravity of the varnish. Varnish should also 
be kept at a uniform temperature while in use, as the 
solution becomes thinner as its temperature increases, 
with the result that a smaller amount of solids may be 
deposited, exactly the same as if an over-thinned or 
undersolids content varnish were being used. 

Synthetic resins have been developed to. replace 
varnishes for special purposes, including a preservative 
for basic varnish-treated structures, for sealing joints, 
pipe connections, etc., to prevent the leakage of oil, 
water or air. 

One of the synthetic liquid resins when mixed with 
paraformaldehyde powder at the point of application, 
reacts by polymerization to form a hard infusible mass 
having good dielectric strength and remarkable re- 
sistance to acids, alkalis, petroleum solvents, trans- 
former oil and water. It resists combustion and is 
non-thermoplastic. It has been used throughout the 
electrical industry for cable splicing, low cost oil tight 
terminals, stop joints, insulating buses, cementing trans- 
former gaskets, coil sealing, etc. 

In closing some mention should be made of insulat- 
ing paints which are in a sense members of the liquid 
dielectric family. They may well be defined, in gen- 
eral, as insulating compounds thinned down with 
proper solvents to a consistency suitable for brush, 
spray or dip application. The best insulating com- 
pounds make the best insulating paints. The proper- 
ties that enable a compound or paint to resist electric 
currents are equally efficient in rendering it water 
proof and acid proof. Gilsonite, asphalts and pitches, 
properly apportioned, produce the most dependable 
compound for this purpose. All are black in color. 


Among those organizations active in the field of liquid, 
viscous and solid dielectrics of the types mentioned in this 
discussion, and including those cooperating in the making 
available of essential data, are: Bakelite, Biwax, Candy, John 
C. Dolph, E. I. duPont deNemours, General Electric, P. D. 
George, Insulation Manufacturers, Irvington Varnish & In- 
sulator, Maas & Waldstein, Mica Insulation, Mitchell Rand 
Insulation, Monsanto Chemical, Owens-Corning Fiberglas, Solar 
Compounds, Sun Oil, E. T. Trotter, Westinghouse Electric 
& Mfg., and Zophar Mills. 
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(4bove) MADE-TO-ORDER WINTER is produced in this test chamber to study the performance 
of airplane engines under conditions duplicating the sub-zero temperatures encountered 
in frigid zones. Resistance to weather extremes plus high dielectric strength, high are 
resistance, low moisture absorption and low surface creepage are reasons why Melmac 592 
is used for many electrical aircraft applications, such as the harness parts shown, 
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Left) NEW STANDARDS 
of lighting efficiency have 
been made practical with 
the design of light-weight, 
shatter-resistant 
BEETLE*® Safety Re- 
flectors. In translucent 
form, BEETLE offers high 
light diffusion and excel- 
lent light transmission 
that suggests many in- 
teresting possibilities for 
postwar design. This 
well-known plastic can 
be molded speedily and 
economically into a w ide 
variety of styles and 
shapes. Shown here are 
reflectors for use on IES 
type lamps as they come 
from the molding press. 


AN ARC-RESISTANT MELMAC* 
Mineral-filled Melmac 592 offers 


an unusual combination of elec- 
trical and physical properties to 
meet new needs. 


Typical Properties 
Dielectric Strength— 
430 Volts/Mil. 
Are Resistance—(ASTM) 
Avge. 130 Sec. 
Heat Resistance—300° F. 


Typical Applications 
Ignition assemblies, insulation 
parts, shields, switch plates, 
cable connector inserts, circuit 
breakers, and controls. 


(Above) BUILT FOR HEAVY DUTY is this heavy 
duty hand-set telephone molded for the U.S. 
Army Signal Corps out of Melmac P-3020— 
the new shock-resistant plastic for severe 
service developed in Cyanamid’s Research 
Laboratories. A thermosetting melamine- 
formaldehyde material, it has a chopped 
cotton fabric-filler for high strength. And in 
addition, it has the same outstanding char- 
acteristics that have contributed to the 
use of other Melmac plastics in the electri- 
cal field. Write us bor full information. 


(Above) ORDERS ARE TRANSMITTED and re- 
ceived in today’s modern warfare via port- 
able “radio jeeps.” Weighing less than 10 
pounds and almost foolproof in operation, 
these sturdy transceivers make extensive 
use of plastic materials. Such recent dev el- 
opments as this point the way to many new 
ahetteical applications for plastics in peace- 
time products of tomorrow. 

*Reg. U. S. Pat. Off. 


CYANAMID PLASTICS 
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This individual Motor Drive 
Unit eliminates countershaft 
and overhead belting assemblies 
formerly used on lathes, shapers, 
milling machines, screw machines 
and punch presses. 





It increases machine efficiency 25% 
or more. Instant control assures safe 
and dependable operation. Instal- 
lation is simple. Made for motors 
ranging from 14 to 15 H. P. 

A 60-day FREE TRIAL, without 
obligation, will convince you of 
the value of Cullman Drives on 
your machines. 


WRITE TODAY FOR 
FULL INFORMATION 
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352-E ALTGELD STREET, CHICAGO, ILLINOIS 


FOR YOUR NEW 
ELECTRONIC DEVICES 





Specially Designed 
TRANSFORMERS 


If you are contemplating the build- 
ing of a post-war product involv- 
ing electronics, post yourself on 
the latest developments in trans- 
formers for this particular purpose. 
With 34 years of experience in 
transformer engineering and manu- 
facturing, we are confident that we 
can assist you in reaching a satis- 
factory solution to your trans- 
former problems. 


WRITE US 


as to your particular 
transformer requirements. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT, MICH. 


Ie cm 
my FORMERS 










Line Since 
1909"° 
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RESONANT CIRCUITS 





(Continued from p. 91) 


potentials. Again, it is possible to transfer more 
power from a given source to a load by some means 
of coupling than by direct connection. In order to 
verify the last statement, assume that we have a circuit 
similar to that shown in Fig. 11. 

Maximum power furnished to the load equals 1°R 


Fig. 11 | tt. | 


WER transferred di- 
rectly to load in this 
circuit is only 0.6 watt. $ 
Coupling as shown ir 2 1600 che 

Fig. 12 does appreciably ) 
better. 


120 Voit 200 ohm 


S (oa) 





= (60X10°3)2 & 200 = 0.72 watt. If a trans- 
former coupling, such as that shown in Fig. 12, be em- 
ployed, the amount of power absorbed by the load is 
(99 XX 10%)? 200 = 1.96 watt. Hence, it is 
obvious that coupling the load to the source in such 


33ma, 
120 volt 





Fig. 1, UNDER transformer coupling condition like 
this a total of 1.96 watt of power is dissi- 
pated by load instead of smaller quantity in 

Fig. 11. 


a way that the resistance of the secondary matches 
that of the primary results in a large increase in power 
furnished to the load. 

Assuming that we have a coupled circuit, the equiv- 
alent circuit diagram of which is as shown in Fig. 13, 





then we can utilize Kirchhoff’s second law in solv- 
ing it, thus 
Lt, ~~ 12, = E (28) 
I,Z, — 1,Zm = 0 (29) 
Hence, 7 
ih tena IL=E (30) 
E 
lL = (31) 
Zs 
Zp — 7,2 


It will be seen that equation (31) illustrates the fact 
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(0 












er more 
e means 
order to 
a circuit 


als 12R 


20 ohm 
-Oad) 


. trans- 
be em- 
load is 
e, it is 
in such 


like 
issi- 


natches 
power 


equiv- 


‘ig. 13, 


1 solv- 


(28) 
(29) 


(30) 


(31) 


1e fact 


RING 





Collectors’ Items Now! ~~ 
thanks to Mode — 


* 
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Using...1RC Resistor Elements; 





ANOTHER J (R)C DEVELOPMENT 







For millions with impaired hearing a new avenue of hope was opened when scientists 
applied to this field the amplification of sound by means of the vacuum tube. From that 
point on, manufacturers directed their efforts toward instruments combining increased ef- 
fectiveness with reduction in both size and weight. ... Because volume and tone control 
plays an extremely important role in these small amplifying sets, it is only natural that I RC 
should have been consulted in the design of this sensitive part. The tiny Volume Control 
units used by many manufacturers not only employ special Resistance Elements as devel- 
oped by I RC but also utilize the multi-finger contact and spiral clock-spring connector ideas 
originated and perfected by I R C. Marvels of compactness and efficiency, these midget 
controls constitute still another tribute to the ingenuity of I R C’s engineering staff... . Per- 
haps you, too, are faced with a problem requiring expert resistance counsel. If so, we 
welcome your inquiry and will be glad to apply our research facilities toward its solution. 
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{NDUSTRIAL 
CONDENSERS 
ARE IN 
SERVICE THE 
WORLD OVER 
with - 
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STAR STEATITE 
A P. roduct of Shil [ and Experience 


o- O & 
- 


For many years this company has made products 


similar to Steatite. Quick conversion of equipment 
and a full understanding of requirements enables 
us to offer you “Grade G" Ceramics with a very 
desirable low loss factor, and meeting Government 
Specifications. 


Write for the ‘‘Steatite Issue’’ 
of Our CERAMIC REPORTER 


PORCE 
41 Muirhead Ave. 


OMPANY 
TRENTON, N. J. 





that the coupled-in impedance de finitely affect 
current which flows through the primary circuit. 
If the secondary be coupled to the primary by n 
of mutual inductance, then equation (31) becomes 


le 


ZL, 


It should be noted that 


and 


i w2M?2 
Che term—- 


is usually referred to as the coupled 
“8 


impedance. 


This term can be separated into two parts, i.e., a real 
component and a reactive component, thus: 


W2M2 w2M2 R. = X, 


z St at 
w2M2R, 


R,? + Xz? 


E 


w2M2R, w2M2X, 
Rn, + ee ee 
R24 Xe R24 X,? 


(36) 
It is obvious from equation (36) that the secondary 
resistance is coupled into the primary circuit with a 


Fig. 13 


IRCHHOFF'S 

second law ap- 
plied to circuit like 
this shows that coup- 
led-in impedance has 
an effect on current 
flow in primary. 


Fig. 14 
RITICAL coup- 
ling in this cir- 
cuit makes possible 
the transfer of maxi- 
mum energy as shown 
in curves of Fig. 15. 


positive sign, thereby increasing the real component of 
the primary. On the other hand, if the secondary 
reactance be inductive it is coupled into the primary 
circuit as a capacitive effect, thus decreasing the re- 
active component of the primary circuit. The opposite 
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MAGNET WIRE that whips problems of 
space, heat, cost and performance! 


Whether its wire for the magnet of 
an Army “‘walkie-talkie’”’ radio tele- 
phone or a Boulder Dam generator, 
the Auto-Lite Wire Division can meet 
the need, exactly. What is more, 
Auto-Lite offers an engineering de- 
partment with the ‘‘know-how”’ to 
develop special applications and, if 
necessary, to design new shapes or 
insulations that fit your needs. 

The space-saving accomplishment 
of Auto-Lite’s famous Formvar 


insulation is typical. Equally revolu- 
tionary advances in other types of 
magnet wire have helped manu- 
facturers perfect products with 
increased heat resistance, improved 
performance characteristics... and 
often at decided savings in cost. 


Magnet wire can be supplied in all 
sizes, round, square or rectangular. 
For further information, authori- 
tative advice or specific recommen- 
dations on your problem, write to: 


PORT HURON, MICHIGAN - THE ELECTRIC AUTO-LITE COMPANY . SARNIA, ONTARIO 
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ANTE ¥ LITE WIRE*“CABLE 


WITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN THE AIR 
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rf ’ | effective will result, if the secondary reactance be 
et S capacitive, i.e., the primary reactance will be increased 


° | as a result of the coupled-in secondary reactance. _—__— 
Ta1se | . 
OUT CRITICAL COUPLING CONSERVES 

° / HEN coupling two circuits it is always im- 
sights . portant to adjust both primary and second- 


ary so that the maximum energy will be transferred, 
If the circuits are as shown in Fig. 14, then it 
becomes possible to adjust both primary and secondary 











@ Let’s aim at winning the peace!—as well as winning 
the war. The Committee for Economic Development 
anticipates the need for 58,000,000 
full-time post-war jobs. Itis upto 
you and to us to provide those 
jobs—by developing new products. 
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@ If your plans include miniature 


Secondary current (Amp.) 











: ‘Dg 
D.C. motors, self-starting A.C. ass 
synchronous motors, time ma- Tiny Timer 
nhi ake 7 — 
chines, or clock movements The SYNCHRON - 7 - 
Hansen engineers can help. Tell ‘«600’’—-with rotor , 


and coil in stream- Frequency (Cps.) 


us your problems. Ask for our {ined case 254 in. x 


new SYNCHRON CATALOG. % in. Brass gears, 


special steel shafts, 


and oil-impregnated : : : 
HANSEN peteeraig ge stg CO., INC. as Gene ae Fig. 15 GECONDARY resonance curves in coupled cir- 
cuit show small amplitude peak (a) for less 










sure trouble-free 


service. Pulls 8 oz. s eos a é 

eel eee than critical coupling, maximum peak (b) for 
ously. Operates in critical, and twin peaks (c) for greater than 
temperatures 40 be- te 

low uae to 140 above. critical coupling. 


TIMING MOTORS * TIME MACHINES * CLOCK MOVEMENTS 


Frou do You KNOW 


—that one or another of the many plastics now avail- 


| to resonance with the alternating voltage E, provided 
-| the degree of coupling between the two circuits is 
correct. In other words, there is one degree of coupling 
which will cause the maximum transfer of energy from 
primary to secondary, i.e., critical coupling. For ex- 
ample, if the coupling be less than critical the reson- 
ance curves will have a single maximum with an ampli- 
tude less than that corresponding to critical coupling. 
On the other hand, if the degree of coupling be great- 































able isn’t the exactly right answer to your material 
shortage or production bottleneck? 
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Stokes is molding in plastic, thousands and thousands 
of parts for war that until recently were considered 





exclusively metal items. 


ox 


And Stokes has nearly fifty years of specialized ex- 


Reactance (ohm) 












perience to help with your peace time planning— which 
incidentally should be started NOW. Why not arrange 
an interview ? 


ov ee y Se -er than critical then the resonance curves will have 


JOSEPH STOKES RUBBER COMPANY two maxima points, the amplitudes of which are equal 


FPL approximately to that at critical coupling. Fig. 15 
CUSTOM MOLDERS—ALL FORMS OF HARD RUBBER AND PLASTICS s 
TRENTON, N.J. Canadian Plant, WELLAND, ONT. shows how they look. 


In order to explain why the secondary circuit shows 



















Fig. 16 pts and minus reactance being equal at 
points f, and f, in these curves gives reason 
for twin resonance points in Fig. 15. 






BULLE 


ELECTRICAL MANUFACTURING 


WAR 


HAS NOT CHANGED OUR POLICY OF 


SERVICE 


To our customers—both as to prompt deliveries 





and the performance of our product. We have 
expanded our facilities and personnel to keep 
pace with the demands of all-out war and are 
proud of the performance of thousands of our 
transformers in plants of the arsenal of democ- 


racy and at the front. 





If you have a problem in specialty transformers 





ovided or kindred products, and proper priority rating 

1its is 

upling Above: Oil Insulated Unit for circuit isolation— 
+ from years of transformer experience to work for you 100,000 volts. Made from 5 to 100 KVA. 


or €x- in a modern plant geared to war speed, and < 
reson- 


ampli- your problem will be permanently solved. 
ipling. 
great- 


to warrant prompt delivery, let us put our 31 


TRANSFORMERS 
CHOKES 
SATURABLE REACTORS 
INSTANTLY Aue ConatAne COIL WINDINGS 


size steps. Ask about UNITAP. 


Our large stock of parts, plus 
tools and automatic presses, may 
fit your needs for specials in a 
way to make delivery and price 
almost like stock items. 


MAY WE HAVE YOUR INQUIRY? 


& Sey B.F. MILLER CO. 


re equal 
Fig. 15 BULLETINS AVAILABLE 


OLDEN AVENUE EXTENSION 


TRENTON, 4, N. J. 
t shows 
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PROMPTEST ESTIMATES! 
FOR COIL WINDINGS 
ANY QUANTITY! 
EXACTLY TO YOUR 


SPECIFICATIONS 


D.W.D. Precision-made Coils, ex- 
pertly engineered, sturdily built, 
moisture-proof, free from acid 


for 


Magnets « Motors - Generators 
Relays ~- Aijircraft Equipment 


materials, 


Communications « Neon Lighting 
X-Ray . 
Vibrators ~ Every Coil Service. 


2 LARGE 
MODERN 
PLANTS 
OVER 30 YEARS’ 
EXPERIENCE 


Use Davis engineering experience 


Timing Equipment 


and complete facilities fer insur- 


ance of greatest satisfaction, in any 
type of Coil, Solenoid, Transformer, 
or magnetic winding. 


WIRE, TELEPHONE 
OR WRITE 


Send B/P or specifications for quo- 
tation. Immediate attention to your 
winding needs—standardor special. 


DEAN W. DAVIS & CO., Inc. 


Precision Made Coils for Every Electrical Purpose 
CHICAGO 6, ILL. 


547 W. FULTON ST. 


DAViIs-mMADE 
Bobbin Wound, layer 
or random wound 


Form Wound. Space 
saver, layer or random 


DA vt>-MADE 
Paper Section Coil, 
Highest insulation 


DAVIS-MADE 
Masnet Coil 


DAVIS-MADE 
Bobbin Wound, Relay 
Coil 


DAVIS-MADE 
Motor and Generator 
Field Coils. Precisely 
adapted to your housing 
by winding, connection, 

shaping and taping. 


resonance for frequencies fy and fg, it will be neces 
sary to refer to Fig. 16. 

Referring to the condition of resonance in a series 
|circuit (see Fig. 3), it will be recalled that the capaci 
tive reactance predominates at frequencies below the 
critical value and the inductive reactance becomes great- 
er at frequencies above the critical value. Hence, it js 
obvious that there will be some value of frequency 
(f,) at which the secondary reactance, coupled into 
the primary, would exactly counteract the capacitive 
reactance of the primary, as shown by the ordinat 
passing through f, and cutting across curves (a) and 
(c), Fig. 16. Therefore, the resultant reactance of 
the primary would be zero under this condition an] 
the corresponding value of primary current would be 
come a maximum, as shown in Fig. 15. As the value 
| of frequency is increased above the critical value, there 
| will be a point (f,) at which the coupled-in capacitiv 
reactance of the secondary offsets the inductive re 
|actance of the primary to the extent that the net re 
actance of the primary circuit becomes zero again 
and another resonance peak occurs, as shown at fo, 
Fig. 15. Thus, it is quite important to have the cor- 
|rect degree of coupling between two circuits if the 


| 


| maximum amount of energy is to be transferred 





WARTIME HEATING ALLOYS 


(Continued from p. 116) 


material having a large thermal capacity is used. Th 
thermal capacity can be increased by using a larger 
| wire of higher specific resistance or choosing a material 
of the same cross section and specific resistance but 
with a greater specific heat. 

If the thermal capacity is great enough the tempera 
‘ture of the coil will not reach damaging temperatures 
| under transient conditions. Unfortunately the thermal 
| capacity of metals invariably is expressed in the numbe: 
| of calories needed to raise one gram of the material on 
| degree C. or the number of Btu’s needed to raise on 
| pound of the material 1 deg. F. However, the coil de 
| signer, in choosing his element material and size is not 
dealing in weight but volume. Hence the values, as 
| usually given and shown in Fig. 1, actually conceal the 
‘true picture. In Fig. 7 the values are not expressed 1 
|the usual fashion but are given in calories needed t 
raise one c.c. of the material one deg. C. 

The chart is arranged in the order of ascending spe 
cific heats per unit volume. This arrangement of th 
alloys shows up the fact that the specific heat per unit 
volume of zinc and zinc alloys is on the low end of the 
scale, whereas they are on the upper end when com 
pared on a unit weight basis. The figures shown 10 
Fig. 7 are much more valuable than those of the spe 
cific heat given in Fig. 1 in the design of resistance: 
units for which various alloys may be specified. 

Another feature which sometimes is neglected in tli 
| design of elements is the metallurgical history of th 
material used. The specific resistance not only is de 
pendent upon the elements composing the alloy but is 
also dependent on the hardness as well. Fig. 8 shows 








ELECTRICAL MANUFACTURING 





‘s We Have Adopted 


et “THE RID IN UPPER 4” 


| into 
citive 
linate 


Yes, ‘the kid in Upper 4” has crept into our And to our adopted son, “the kid in Upper 4; 
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RELAY 


BUYS 100,000 


ONLY 24 
REJECTS! 


Kurman’s Famous 23 Yr. Record 
Scores New High—99.00076% O. K. 


Yes, maybe there are other relay manufacturers who 
could turn out a big order like this as swiftly as 
we did. But, only Kurman with its 23 years of ex- 
perience, its unsurpassed facilities, its knowing what 
to do and how to do it could (we believe) do the 
job and have only 24 rejects. Here again is striking 
proof that confidence in Kurman when it comes to 
relays is valuable insurance when it comes to your 
product’s performance. No matter how exacting your 
requirements may be for power and sensitivity, your 
best bet is ‘Consult Kurman.” 
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168C Emmet Street 


These insulating enamels are applied over windings of arma- 
tures and stators previously treated with varnish to obtain 
greater resistance to acids, alkalies, chemical fumes, etc., 


Pe) ae 
LL: he 


The advantage in using DOLPH'S Insulating Enamels is 
that they may be applied by brushing, dipping or spraying. 


Although they are air drying 
enamels, if given a slight bake, 
their resistance to acids and 
alkalies is greatly increased. 
The finish provided is very 
glossy and is absolutely oil and 


waterproof. 


PROTECTS THESE UNITS 


Bus Bars 
Porcelain 
Fuse Tubes 
Field Coils 
Switch Boxes 
Motor Frames 


Newark 


Finger Blocks 
Controller Shafts 
Commutator Ends 
Collector Rings 
Solenoid Coils 
Control Coils 


\ JOHN C. DOLPH COMPANY 


Insulating Varnish Specialists 


New Jersey 








the variation of resistance with hardness for copper and 
brass. From this curve it is seen that the hardness has 
little or no effect upon the resistance of copper but, as 
the specific resistance is increased by the addition of 
zinc, the hardness effects the resistance materially. 
Hence it is imperative that the hardness of the resist- 
ance material be considered in the design and produc- 
tion of a quality product. 

Just as the hardness of the resistance material is im- 
portant for a uniform product, so also is the suscepti- 
bility of the material to grain growth important. [np 
fact, the susceptibility to grain growth is usually more 
important than hardness because most of the resistance 
alloys can be softened by annealing. Hence, if the 
operating temperature of the coil is high, such as is the 
case in heating elements, the material will tend to be 
annealed in operation. In many heating applications, 
such as hot pads, the temperature of the element will 
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Fig. 8 FFECT of hardness on the specific 
resistance of copper and a specific 
copper-zinc alloy. 





not be great enough to accomplish this anneal so that 
the resistance will not be reduced to a constant figure. 
In those cases where the coil is annealed in operation 
a run-in period must be employed before uniform re- 
sults can be obtained. Also the nickel-chromium-iron 
alloys are not susceptible to heat treatment so that the 
original hardness will remain throughout the life of 
the element. 

Grain growth can be, and is, a serious cause of fail- 
ure of heating elements, particularly those operating at 
high temperatures. The repeated cycle of heating and 
cooling throughout the life of the element will cause the 
material to become brittle, resulting in failure. This 
type of failure usually is accompanied by oxidization 
and scaling as well so that the latter, more obvious, 
cause is blamed where actually it alone would not have 
caused the failure. 

However, the failure due to oxidization or scaling is 
important and should be given serious consideration. 
On the more common resistance heating alloys, such as 
nickel-chromium and _ nickel-chromium-iron, the sur- 
face actually is oxidized completely before use to pre- 
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Makeup of the 3 Basic Rockbestos 

Permanently Insulated Constructions* 

. ‘i 1 The conductor is perfectly and perma- 

hat P ‘al nently centered in helically applied insula- 

—_ r a tion that will not migrate or flow. 

2 Felted asbestos insulation impregnated 
‘ation Pe a with heat, flame and moisture resisting com- 
s Cf _ unds will not dry out, become hard and 

n re- deci Code. or burn. Withstands conductor heat- 
-iron ing overloads and won't burn even when ex- 
it the Heat and moisture probably deteriorate the insulation of — ee neice for high 
fe of wire in rheostats, electronic devices, hot-metal cranes, y esac ragummnelie: + goer gale weeny liberi. 


. . dielectric strength and moisture resistance, 
switchboards, motors, laboratory equipment, etc., more protected from heat, flame and oxidation by 
+ fait. quickly than any other causes. They crack and rot the two felted asbestos walls. 
ar insulation, create shorts, breakdowns, rewiring and 4@ Felted asbestos insulation having same 
unnecessary lay up of equipment... everything that properties described in No. 2 acts as a heat- 
y and you don’t want to have happen to your products. Rock- berrier against high ambient temperatures. 
e the bestos permanently insulated wires, cables and cords 5 A tough, rugged asbestos braid, resistant 


; to heat, flame, moisture, oil, grease and 
This provide the solution. The tough, rugged asbestos nities tiaatiniies g 


ation insulation won't bake brittle, crack, swell, flow or rot *122 défferent wires and cables developed for 
because it resists heat, flame, moisture, oil and grease. severe operating conditions by Rockbestos. 

122 standard constructions stemming from the 3 illus- 
trated give a wide range of selection which : 
meets most requirements. Rockbestos Re- 4 ee) ee ee 


ng is search will also develop special wires for An 
ation. unusual conditions and applications. Write (eee 
ch as for recommendations to nearest branch, or: _ we | 


sur- Rockbestos Products Corp., 790 Nicoll Street 


New Haven, Connecticut. a The Wir e with P er manent Insulation 
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sent an impervious coating to prevent further oxidiza- 
tion and scaling. An oxide coating is not desirable on 
most of the copper bearing alloys because its thermal 
conductivity is so poor compared to that of the wire 
itself. A passive surface can be obtained in such ap- 
plications by the use of a chromic acid dip which forms 
a microscopically thin insulating layer consisting of the 
chromate on the wire. The thermal conductivity of this 
surface is much better than that of the oxide film so 
that more of the heat generated by the element can be 
utilized effectively. 

The importance of a good thermally conducting path 
from the heating element to the point of application of 
heat is all important in the element design. The ideal 
heating element construction would consist of a coil 
completely covered with a perfect thermal conductor 
which would also be an electrical insulator. Then the 
heat generated would be conducted from the coil as 
rapidly as it is generated. If such a material were 
available the operating temperature of the heating coil 
could be reduced materially. The only reason for the 
high temperature of the coil used in many products is 
the direct result of the thermal resistance of the sur- 
rounding path. 

Unfortunately it is basically impossible to make a 
thermal conductor an electrical resistor. Since thermal 
conduction and electrical conduction are atomically an- 
alogous one cannot be obtained without the other. How- 
ever, the condition can be aggravated by excessive in- 
sulation or dead air space around the heat coil. 

Another feature which influences the choice of a re- 
sistance alloy is its coefficient of thermal expansion. 
The ideal alloy would be one that did not change its 


400 2000 2400 
OPERATING LIFE (HR) 


Fig. 9 How the operating temperature affects the life of 
nickel-chromium and nickel-chromium-iron alloys. 
The alert engineer-designer matches performance of 

product and resistance wire. 


dimensions in service. This, of course, cannot be real- 
ized because all metals expand when heated but this 
expansion must be considered in the coil design. If 
the wire sags or expands shorting out turns the current 
will increase, causing burnout. 

All the above causes of failure are aggravated by ele- 
vated temperatures so that, to obtain the maximum life 


-of any coil, whether it be a heat or resistance coil, the 


temperature of the coil should be maintained as low as 
possible. Referring to Fig. 9, it is seen that effect of 
the temperature on the life of the nickel-chromium and 
nickel-chromium-iron alloys is very pronounced. In- 
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creasing the operating temperature from 1800 to 19% 
deg. F. decreases the life from 4000 to 1400 hr. Ther 
fore, the importance of designing the device so that th 
resistance alloy can operate at as low a temperature a, 
possible cannot be overemphasized. 

Having once determined the necessary operating tem 
perature of the heating coil, an intelligent choice oj 
materials can be made. Of course, the 80 per cent nicke! 
20 per cent chromium; 60 per cent nickel 16 per cent 
chromium 24 per cent iron; 30 per cent nickel 20 per 
cent chromium 50 per cent iron are well known re 
sistance alloys for heating applications. These can ly 
operated at maximum temperature of 2100, 1700, and 
| 1400 deg. F., respectively, and, therefore, are safe al 
| loys to use on almost all heating applications. Hoy 
| ever, the designer pays for this safety in the price of th 
alloy in normal times and, today, in the poor delivery 
experienced. Therefore, in every case, the designe: 
must balance the choice of material with the risk that 
is involved. 


AIRPLANE MOTORS 


Continued from p. 103 





in the specification of protected motors is never 
use an undersize one. On the other hand, a motor 
should never be overprotected because that will re 
strict its output. The objective, since men’s lives de 
pend on full performance, is to obtain maximum out 
put but stop short of burning out the motor. 

\ 


GENERATORS—WEIGH LESS AND LESS 


OMPARISON of current practice in generators 
indicates a typical difference of 40 Ib. per kw 
between aircraft and marine types. A 30-volt, 300 
amp., 4400/10,000-rpm. airplane model weighs 45 lb 
and has 77 per cent efficiency. One for sea duty and 
the same output rotates at 1750 rpm., weighs 400 Ib., 
and operates at 80 per cent efficiency. One of the man 
factors in the accomplishment of this higher output is 
the use of glass and mica insulation to permit oper- 
ation at a temperature rise of 100 deg. C. The marine 
unit is, of course, only good for 40 deg. Developments 
now in the works are shooting at 200 deg. C. 

Generators are plane-installed in three ways: Splined 
to an internal main-engine gear, shafted to the main 
engine, or driven by an auxiliary engine. Each has 
certain advantages and disadvantages in the attain- 
ment of maximum output with minimum weight under 
a given set of circumstances. In the latter case, for 
example, even though no satisfactory supercharger has 
been brought out for accessory engines, efficiency must 
be high enough to offset the extra weight of the addi- 
ni NA tional engine by Teduction in the amount of gasoline 

used to operate it. 

Atmospheric conditions and vibration are still two 
of the most serious operating adversities of generators” 
although a number of steps have been taken toward 
reduction of their effects. Brush wear at high alti- 

























*See “Vibration Is the War Product’s Major Operating 
Adversity,” July 1942. 
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Harris Armstrong, A.LA., has studied at Washing- 
ton University and Ohio State, worked under the 
late Raymond Hood. From his St. Louis office 
during the past ten years have come many 
notable residences and doctors’ buildings. For 
many of these he has also designed furniture. 


FROM THE ARMY’S NEW RAINCOAT... 
A HIGH SPEED RESTING MACHINE! 


Sr. Louts Architect Harris Armstrong may have 
had his tongue in his cheek when he named 
the chair he has sketched below — but he was on 
sound ground when he designed it to take ad- 
vantage of a physiological fact long recognized 
by athletes and ballet dancers: 7.e., the human 
machine relaxes more easily and completely 
with feet perched higher than the head. 


One of the most interesting features of Mr. 
Armstrong's design is its effective use of Saflex, 
a material which epitomizes the great versatility 
of modern plastics and the great strides they 
have made in answer to wartime needs, 


For example, in the Army raincoat Mr. Arm- 
strong is examining in the photograph, Saflex 


FLOOR RELATION FOR HIGH SPEED RESTING 


Chair's frame would be strong, lightweight, 
weather and water-resistant, plastics- 
bonded plywood. Brightly colored, interest- 
ingly textured Saflex webbing would also be 
waterproof so that the chair could serve 
equally wellin or outdoors and would be sim- 
ple and easy toclean.In addition to the sheet- 
form specified here, Saflex is also supplied 
Gs molding compounds and in formulations 
for coating fabric as in the Army raincoat. 


The Broad 
and Versatile Family 
of Monsanto Plastics 


(Trade names designate Monsanto’s 
exclusive formulations of these 
basic plastic materials) 


LUSTRON (polystyrene) « SAFLEX 
(vinyl acetal) » NITRON (cellulose 
nitrate) + FIBESTOS (cellulose ace- 
tate) » OPALON (cast phenolic resin) 
RESINOX (phenolic compounds) 


Sheets » Rods + Tubes + Molding 


Compounds + Castings « Vuepak Rigid 
Transparent Packaging Materials 
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MONSANTO 
PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 


now replaces rubber with marked success, yet 
the first Saflex compounds were developed to 
serve as thermoplastic binders for high test 
safety glass. To fit Saflex for its new job, it was 
transformed almost overnight from a thermo- 
plastic into a thermosetting material that quali- 
fies as the most rubber-like of all plastics. 


In its new formulations, Saflex can be vulcan- 
ized and otherwise handled almost exactly like 
rubber. It can be given a variety of interesting 
textures and any color, even clear transparent. 
Particularly it is resilient without actually being 
elastic—a quality which led Mr. Armstrong 
to specify webbing woven from board strips of 
Saflex for his ultra-comfortable chair, 


FACTS FOR POSTWAR PLANNERS 


Saflex and the Resinox or melamine bonding resins which 
might be used in the plywood frame of Mr. Armstrong’s 
chair are just part of the large Family of Monsanto Plastics, 
probably the broadest and most versatile group of modern 
plastics offered by any one manufacturer. 


For facts on the entire family—and an overall picture of 


what plastics are, how they are fabricated and what they 
promise in the future — see the 24-page guide to Monsanto 


Plastics recently prepared for product designers. Simply 
write: MONSANTO CHEMICAL COMPANY, Plastics Division, 
Springfield, Massachusetts. 
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tudes has been cut down by development of special 
brushes, some involving copper-graphite and_ silyer- 
copper-graphite combinations. Reduction in wear ty 
0.001 in. per hour in duty above 30,000 ft. recenth 
attained in certain kinds of brushes, constitutes a 5000 
per cent life-increase over previous types. 

Factors affecting wear seem to be oxygen and mojs- 
ture lack upstairs and heat in commutators and brushes. 
Besides the use of special brushes, limitation of cur- 
rent density to less than 120 amp. per sq. in. and main- 
tenance of cool commutators and brushes are two things 
which aid in the attainment of long brush-life. 

Vibration gives trouble in generator operation }y 
throwing the brushes off the commutator and a nice 
precision of spring pressure is necessary to achieve 
the desirable compromise between necessary pressure 
and excessive brush wear caused by too-heavy pressure 
Here 5 lb. per sq. in. of brush may be considered ; 
reasonable rule. Another aid is the use of a number 
of small brushes in place of less larger ones to insure 
that some of them willl always be in contact. 

Torsional vibration coming through the shaft 


GE ARS play large part in operation of 90-deg.-limited 
shutter-actuator motor (A) which has in addition to 
214 rpm. output gearing, a magnetic clutch-brake com- 
bination which stops output shaft and load, lets armature 
coast to rest; and general purpose gearmotor (B) which 
can be supplied shunt- or series-wound, 2500 to 10,000 
rpm., with anything between 7/4 and 112 to 1 output 
reduction. 


blocked in some types by a quill drive with asbestos 

packing between the inner and the outer shafts. This 

damps out vibration by internal molecular friction. 
Efforts to reduce heating by achieving minimum 
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F _—_— * sleeving is non-fraying 
tion by F to . 
La nici y 
achiev: A new sleeving which we have just developed is 
as flexible as a piece of string and also non-fraying. 
A buyer of thousands of feet of sleeving was con- 
vinced of its flexibility, but skeptical of our non- 
fraying claims until he applied a tough test of his 
own, which you can easily duplicate—this way: 
ites 7 & » 9 Secure from us a sample of new BH extra flex- 
ible Fiberglas Sleeving equal in size to the sat- 
urated sleeving you now use. Insert the end of a 
mechanical pencil into the ends of both the new 
BH extra flexible Fiberglas Sleeving and your 
present saturated sleeving and push hard. BH 
extra flexible Fiberglas Sleeving will spread slightly 
but without breaking. The usual saturated 
sleeving will break down at the edges and sepa- 
rate. As an added test, tap the ends of both pieces 
of sleeving with your finger. Continued manipula- 
tion will produce only the slightest fuzz on the 
BH extra flexible Fiberglas sample, whereas the 
saturated sleeving will readily unravel and be- 
come progressively worse. 


NON-FRAYING ¢ FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE + WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH extra flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fiber- 
glas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing—is non-inflammable. 


yressurt 
ressure 
dered ; 
number 


) insur 


All sizes, from No. 20 to 5”, inclusive, are 
available. Write for samples of this radically new 
and different sleeving today—in the sizes you de- 
sire. Seeing is believing! Bentley, Harris Manufac- 
turing Co., Dept. M, Conshohocken, Pa. 


y P Y. MOE UL dem ia tte ATED MAGNETO TUBING * NON-BURNING FLEXIBLE 
“ 2 ; eV aia eee ti kemes SATURATED AND NON-SATURATED SLEEVING 


PROOUCTS 


asbestos BENTLEY, HARRIS MANUFACTURING CO. 
— Conshohocken, Penna. 
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alley MOTORS 


* 
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. . . because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 


SPLASH DESIGN 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
conditions where 
hazards of liquids, 


chips, etc., dropping 
into the motor, are 
involved. Motors are 
protected against 
this as well as against 
normal splash con- 
ditions. 





Ball-Bearing Motors 
4 to 75 Horsepower 


losses find one solution in the use of compensation 
to eliminate load losses, stop field distortion with 
load, and banish brush sparking. Compensation js 
applied through an auxiliary winding in series with 
the armature and in opposition to it. Both salient 
pole construction and field with distributed windings 
are in use in airplane generators with the salient pole 
type in favor from a weight-saving standpoint of 
about 10 per cent. Better commutation, however. 
seems to relate best to the distributed winding type. 

Among the special purpose units announced during 
the year a pair of voltage changers are indicated fo; 
specification in the powering of the transmitter in ; 
certain type of communications equipment. One rates 
28 volt at 8 amp. input with a 0.4 amp. output at 400 
volt. It weighs 1034 Ib., has a length of 7%, dian 
of 434, and height with base of 44% 6% in. The arma 
ture turns at 5000 rpm. Its 14-volt counterpart draws 
16 amp. and produces the same output and efficiency 
soth units are rated for continuous duty. 

Inverters of various types are available for ele 


SPECIALIZED AIRCRAFT MOTOR JOBS 


Aerial Cameras 
Ammunition Boosters 
Antenna Reels 
Blowers 

Bomb Hoists 
Condensate Pumps 
Cowl Flaps 
De-icer Pumps 
Feathering Pumps 
Flap Mechanisms 
Fuel Pumps 





Air Circulators 
Ammunition Hoists 
Anti-icer Pumps 
Bomb Bay Doors 
Compasses 
Controlling Devices 
De-icer Distributors 
Direction Finders 
Feed Pumps 

Float Retractors 
Gun Turrets 









































Gyroscopic Instruments 
Intercommunications 
Intercooler Flaps 


Landing Gear Retractors 


Mail Pick-ups 
Oil Cooler Doors 
Oil Transfer Pumps 


Hydraulic Pumps 
Intercooler Doors 
Intervalometers 
Landing Lights 

Nose Gears 

Oil Cooler Flaps 
Propeller Pitch Changers 





on Standard Types and Sizes 


Keystone Metal-Graphite grades with molded-in shunts for 
slip ring and low voltage commutator applications. Standard 
types and sizes are available for delivery. We welcome 
the opportunity to work with you on your brush problems. 


a 


KEYSTONE CARBON Co., INC. 


SAINT MARYS, PENNA. 









Radiator Shutters 
Radio Timers 
Recording Devices 
Signal Devices 
Tow-Target Reels 
Windshield Wipers 


Radio Receivers 
Radio Transmitters 
Remote Controls 
Superchargers 
Trim Tabs 

Wing Flaps 





trical instrument supply, fluorescent lights, automatic 
radio compass, bombsights, supercharger regulators, 
motors, and automatic pilots. Quite representative, 
one, rated at 250 va. has a 400 cycle output with a 
60-va. 1-phase component at 26 volt, 40 per cent 
power factor, and a 190-va. 1-phase, 115-volt, 90 per 
cent power factor component. In design it is of the 
inductor-dynamotor type. Another, a cascade inverter, 
produces a single-phase output with 250 va. at 26 
volt and 40 per cent, and 500 va. at 115 volt and 90 
per cent power factor. From a third comes the same 
26 volt output but combined with a 750-va. 115-volt. 
90 per cent component at 3 phase. 

In general, as far as construction is concerned, air- 
craft inverters are in conformity with these features: 
Two bearings, labyrinth or sealed; internal fans, pro- 
peller or centrifugal; open frames with small open- 
ings; and hollow shafts for reduction of weight. As 
one solution to the brush-altitude problem, units are 
designed without brushes. They are capable of oper- 
ating in any position and in any ambient set of cir- 
cumstances found on the surface of the earth or within 
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LIQUID LEVEL 


Photoswitch\ Level Controls are 
standard equipment on pumps, 
tanks, stills, refrigerating systems, 
etc. — control \level of any liquid 
(or powder) electronically. Control 
is floatless —jonly metal probe 
contacts material. Liquid itself, as 
it makes or breaks contact with 
probe tip, actuates electronic con- 
trol relay — aut@matically operates 
signals, valves, \jpumps. Reference 
Bulletin 1100. 
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TIMING 


Photoswitch Timers are universal for 
time delay and interval timing from 
.05 sec. to two minutes. Extensively 
used on Injection Moulding Machines, 
X-Ray Apparatus, Automatic Spraving 
Equipment, Process Control, Automatic 
Machine Tools, Welding Equipment, 
Embossing Presses, Automatic Ship 
Whistle Control, etc. Electronic opera- 
tion eliminates moving parts, friction, 
wear — guarantees unlimited-life ac- 
curacy. Reference Bulletin 901A. 


TURBIDITY 


Photoswitch Controls are adaptable to 
practically all turbidity problems (even 
when transparency is very low) — 
actually “‘see” through liquids, report- 
ing minute turbidity changes invisible 
to human eye. Densometer in control 
circuit gives continuous meter indica- 
tion of turbidity change. Sensitivity ad- 
justment on control may be set so that 
relay will flash signal, sound alarm, 
operate valves or pumps — at any pre- 
determined degree of turbidity. Refer- 
ence Bulletin 315. 


ELECTRIC EYE 


Photoswitch Type A15 is one of 
a wide variety of photoelectric 
controls available for hundreds of 


PILOT RELAY 


Photoswitch Pilot Relays make possible 
the control of large currents by delicate 
mechanisms, or extremely light contact 


machinery applications. Beam of 
light is projected across conveyor, 
bed of machine, or any area to 
be controlled, to the photoelectric 
control. Objects breaking beam 
actuate relay — operating electri- 
cal counter, machinery safeguard, 
stop motion mechanism, etc. Ref- 
erence Bulletins 310 and 312. 


pressure. Used on textile looms, warp- 
ers and winders — also on paper process- 
ing equipment for stop motion control on 
break detection. Monitors feed, keeps pro- 
duction count, on automatic punch presses 
—also used as limit switch on machine 
tools. Reference Bulletin 900A. 


PHOTOSWITCH Photoelectric and Electronic Controls provide completely auto- 
matic machine operation, release needed manpower, speed war production 
—can be incorporated in the design of any electrically operated machine, 
or can be quickly and easily installed on machinery already in operation. The 
engineering staff of Photoswitch Incorporated will welcome the opportunity 
to assist in the solution of your automatic control problems. Write today for 
further details on standard PHOTOSWITCH equipment, or for recom- 
mendations on how PHOTOSWITCH controls can be adapted to meet 


your specific requirements. 


— FT 


PHOTOSWITCH INCORPORATED 


PHOTOELECTRIC & ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 


CAMBRIDGE, MASS. ° District Offices IN ALL PRINCIPAL CITIES 

















RYERSON 
STEELS 


For the 
Electrical Industry 
IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 












































to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 






































Bars * Plates * Sheets ° Strip * Structurals 
Mechanical Tubing ° Stainless Steel * Alloys 
Tool Steel * Reinforcing * Bolts * Nuts 
Wire * Washers * Welding Rod ° Etc. 


JOSEPH T. RYERSON & SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 
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| 40,000 ft. of it. 


| electrical connections are customarily made _ throug} 
| AN connectors. Carbon pile, resonant circuit, elec 
| tronic and contact-making centrifugal governors ar 
_ used for control of speed, frequency, and voltage, and 





Shock and vibration must be with 
stood, of course. Weight is reduced by use of mag 
nesium or aluminum in end bells and by the remoyaj 
of all unnecessary metal. 

Dynamic balancing of armatures is general and 


>! 


the rf. component is kept below the required 50 micro 
volts between 0.2 and 20 me. by the use of a pi-circuit 
filter in each conductor. Most satisfactory general 
type inverter is a motor with automatic speed contro] 
driving a generator with automatic voltage control. 

Among the special items to come under discussior 
during the year, one is an 800 cycle motor for use in 
driving a blower-cooler on aircraft radio transmitters 
Use of the odd frequency comes about because the 20 
watt of power is derived irom one of the power circuits 
of the radio itself. 

While involving no new principles, a type of ampli 
fying generator is currently discussed in connectior 
with aircraft power control jobs. Providing a facto: 
of amplification as high as 10,000 to 1, the unit releases 
relatively immense quantities of power at the command 
of inputs as low as % watt. 


Among those companies prominent in the manufacture of ai 
plane electric motors and generators and related products 
many of whom have cooperated in the gathering of data fo: 
this presentation, are: Air Associates, Alliance Mfg., Barbe: 
Colman, Bendix Aviation, Black & Decker Electric, Bodine 
Electric, Carter Motor, Champion Aviation Products, Cor 
tinental Electric, Delco Appliance Div. General Motors, Delco- 
Remy Div. General Motors, Diehl, Dumore, Eclipse, Eicor, 
Electric Auto-Lite, Electric Motor, Electric Specialty, Emer 
son Electric, F. A. Smith, General Electric, Holtzer-Cabos 
Electric, Ideal Electric & Mfg., Kollsman Aircraft Instruments 
Div., Square D; John Oster Mfg., Lear Avia, Leece-Neville 
Leland Electric, Ohio Electric, Owens Dyneto; Pioneer Gen-E- 
Motor, Signal Electric Mfg., Speedway Mfg., Sterling Electri 
Motors, U. S. Electrical Motors, Warren Telechron, West 
inghouse Electric & Mfg. 


PATENT PROTECTION 


(Continued from p. 124) 


features applicable to fighter planes which may well 
be superseded and, in any event, produced in greatly 
reduced numbers when peace comes. 

Inasmuch as the exigencies of war necessitate the 
maintenance of secrecy with respect to many develop- 
ments, normal means of interchange of ideas, such as 
by means of printed publications and display of appar- 
atus, are at present closed. Those very circumstances 
make the preparation and filing of patent applications 
far more important than before. 

Thus we may conclude that the preparation and fil- 
ing of patent applications today contributes to the 
benefit of the nation and the patentee by promoting 


“orderly development and research, coordinating ideas 


of various investigators, facilitating exchange of ideas, 
and laying the foundation for a great post-war indus 
trial development. 
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ONE OF A SERIES OF ADVERTISEMENTS SHOWING DeJUR PRECISION PRODUCTS IN ACTION ON THE HOME FRONT 
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sarber Imagine what would happen if the electric power lines 

Bodine 

Cor in your community broke down as you're reading this. 

Delco 

Eicor Thanks, however, to the Public Utilities and their vigi- 

Emer 

-Cabot lant band of crack trouble-shooters, the possibilities are 

iments 

levill indeed slim. 

xen-E- 

West Aiding in tracking down trouble in power stations, 
factories, fields, homes and shops are instruments incor- 
porating dependable DeJur Components. Standing faith- 
fully, they have proved their worth in innumerable cases 
... have helped head off disaster, pointed unerringly to 


the causes of breakdowns, kept lines open and current 
well 
neatha moving. On the home front as well as the battle front, 


DeJur Products deliver satisfactory service. KEEP BUYING 
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ndus NEW YORK PLANT: 99 Hudson Street, New York Ciy * CANADIAN SALES OFFICE: sco King Street West, Toronto 
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TUNGSTEN 
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. enables contacts to go on 
the “three-shift” standard 


Tungsten in electrical contacts adds the essential impetus to 
the tools. It reduces service interruptions caused by excessive 
oxidation and TS Replacements, through surface re- 
sistance, are minimize 


METROLOY tungsten contacts are designed for severe, hard 
service; extensive use in vital ordnance work proves their 
ability to “carry on'’ for consumer needs later. 


Metroloy Company, 55 E. Alpine Streets Newark, N. J. 
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NEAREST TO RESISTANCE-FREE OPERATION 
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AT WHAT COMES OUT OF 
A SIMPLE LITTLE BOX/ 


It’s just an ordinary box, yet every day it collects some 
idea bearing on the Victor Motors you will use after the 
war. It’s part of our “Ideas R Dollars” Contest that pays 
cash awards to employees who make suggestions for 
production improvement. 
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Ideas slanted at stepping up the quantity and quality of 
our present war work will inevitably be designed and 
built into your motors of tomorrow. 































\ VICTOR / 








Building for Uncle Sam today so 
that we can build for you tomorrow. 

















VICTOR ELECTRIC PRODUCTS, Inc. 
Dept. M-236' 
2950 Robertson Rd. tiie Cincinnati, Ohio 





































YOU MAY AGREE OR DIFFER 


(Continued from p. 98 


efficient operation of those already in existence 

favor fewer, not more war agencies. We should at 
tempt to coordinate and improve the operation of th 
agencies we have rather than to engage in creation o/ 
more agencies.” 


GEORGE H. BUCHER, President, Westinghouse 
Electric & Mfg. Co.— 

“Delivery of war equipment from the plants of th 
Westinghouse Electric and Mfg. Co. during the first 
three months of this year has been increased 38 per cent 
over the first three months of 1942. More than 101,000 
persons are now employed by the company, an increase 
of 22 per cent over a year ago. Westinghouse is losing 
men to the armed services at current rate of approxi 
mately 1,000 per month. As of March 31, there were 
10,774 Westinghouse employees in the military forces 
of the country.” 


R. J. WYSOR, President, Republic Steel Corp — 

“In the 46-day Tunisian campaign British and Amer 
ican troops used 38 million rounds of ammunition or 
ten every second; Allied landings were equivalent to 
moving a population of over a million and providing 
this population with all requirements which included 
70 locomotives. It is evident that industry has a job 
on its hands which far exceeds any effort thus far. Those 
who have followed production records of American 
business will feel confident of the ability of the plants 
and mills to meet future needs when the full-scale final 
offensive begins.” 


PAUL G. HOFFMAN, President, Studebakei 
Corp. 

“It has been long recognized that too much unem 
ployment for too long is a direct invitation to dictator- 
ship. Perhaps what has not been so clearly recognized 
is the important fact that if Government provides too 
many jobs for too long the result will be exactly the 
same as far as the effect on the maintenance of free 
society is concerned.” 


JESSE H. VAN ALSTYNE, President, Otis Ele- 
vator Co. (at the annual meeting )— 

“Otis Elevator Co. will be in a favorable position to 
accept post-war business. While the company is al- 
most entirely devoted to war work with the exception 
of elevator maintenance, it includes elevators for essen- 
tial users in this war work. Facilities used in the 
manufacture of these elevators can be employed im- 
mediately at the end of the war in making elevators 
for peace-time customers. Meanwhile, the company 
will proceed with reconverting the rest of its space to 
peacetime work, drawing on reserves especially estab 
lished during the war for this purpose. These reserves 
will take care of the removal of Government equipment 
running into millions of dollars. The company’s 
equipment will eventually be restored to a condition as 
good as existed before the war and probably better.” 
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Waldes Truarc presents a significant 
advance in retaining rings. 


It spreads or contracts without dis- 
tortion; always retaining its perfectly 
fitting circular contour. 


U.S. PATENT RE. 18144 
SOLE MANUFACTURERS IN U.S. A. 


WALDES KOH -I- 
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For thrust-load fixing, and shaft and 
housing applications, Waldes Truare 
provides distinct advantages over nuts 
and bolts or wedges and washers... it 
reduces dimension and weight...saves 
material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish 
samples and full data for your tests. 
















A formula 
for operating 
efficiency .. 


AMX, AQ 


ONLY AUTHORIZED QUESTIONNAIRES 


ee Look closely at the upper right corner of the next Fed- 


eral questionnaire and see whether it carries an ap- 





Withetanding the ehnermel leads and pee proval number. If it does not, there is a fair chance 






















peaks of tremendous war-time produc- ee that the survey has been undertaken without the Budget 
tion, MORGANITE brushes assure good Sureau’s OK. With a few exceptions, such as that 
commutation and quiet operation even , exempting requests sent to less than 10 persons and In- 
under long severe service. In motors, aie ternal Revenue forms, petitions for information are re- 


dynamotors and generators, MORGAN- 
ITE brushes are doing their share de- 
pendably and unflinchingly. 


quired by law to be approved by the Budget Bureau 
and, when they are, a number and usually a date are 
placed on the form. These symbols indicate that con- 
sideration has been given to the importance of the par- 
ticular project to the war. If you suspect a survey of 
being unauthorized, write to the Advisory Committee 
on Government Questionnaires, 1615 H St. N. W., 
Washington, D. C. Your inquiry can be kept confiden- 
tial if you wish. Other questionnaires which, although 
bona fide, are particularly burdensome of execution 
may be similarly queried. When these forms are ready 
for reissuance, such complaints will be heard and con- 
sidered by the committee. 
























Long-lived, and with minimum of energy 
loss, MORGANITE is available in a 
diversity of grades and bodies—each 
engineered to precise electrical and me- 
chanical specifications. 


WRITE FOR DATA BOOKLET 


The MORGANITE 30-page 
informative booklet is avail- 
able on request without ob- 
ligation. The correct type, 
material and application are 
described in detail. 














































—~ ADHESIVE ASSEMBLIES FOR PLANES phe 

" Development of a new process (members of the staffs to 1 

\Y of Chrysler Corp., Goodyear Tire & Rubber Co., Army to; 
Air Forces, and Navy Bureau of Aeronautics cooperat- 

oe ing) presages the possible day when present riveted the 
and welded aircraft structural joints will be accom- 

plished by the use of a now secret adhesive. The ma- — 

terial is applied to contacting surfaces of aluminum sha 

alloy, wood, or rubber parts in either a brush coat or a fac 

prefabricated film and then set by pressure and _ heat. of | 

Final joint said to out-test riveting (on metal to metal) aw 

by having twice the ultimate shear strength, many times a kt 

the impact resistance, and half again as much creep pre 

strength. Not only are these connections stronger, for 










but lighter and cheaper to make. On certain opera- 
tions, cost savings of 90 per cent have been made. 











MORGANITE BRUSH CO. 


tuceorrPeRaTtes 
LONG ISLAND CITY, NEW YORK 





ENGINEERING MATERIALS GUIDE 


Assuming no formal advanced chemical or metallurgical 
training on the part of the user, this book brings 
practical, up-to-date information for the specification ot 


materials in the modern product. A few random rei- 
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RING 


New! Durable! Different ! 


MEYERCORD 
MAF LROUF VEAL 


SOLVE NAMEPLATE IDENTIFICATION ON 
CRINKLE, PAINTED OR PLASTIC SURFACES 
FOR WAR USES 


Two radically new, super-tough, mar-proof, wear-resistant decal- 
comania nameplates... providing speedy, permanent application 
to raw, painted or crinkle-finished metal... are available NOW 
to authorized manufacturers of war material. 

Developed for war use in the laboratory of The Meyercord Co., 
the new transfers not only save time, money, weight and critical 
nameplate metals but eliminate rivets, bolts and screws and avoids 
sharp, protruding edges. Usable on flat, convex or concave sur- 
faces. Both types have withstood rigid tests for abrasion, extremes 
of heat and cold, immersion, salt spray and humidity. Offered in 
a wide range of colors, Type C is an open letter design and Type G 
a background transfer design. If you have a tough identification 
problem — investigate ‘‘mar-proof’’ Meyercord Decal nameplates 
for efficiency at low cost. Address Department 1128. 


THE MEYERCORD CO. 


World’s Leading Decalecomania Manufacturer 


5323 WEST LAKE STREET +: CHICAGO, ILLINOIS 


AUGUST 1943 


Investigate Meyercord’s com- 
plete line of Decalcomania 
nameplates, trademarks, serial 
numbers, patent data, operation 
instructions, dial faces, panels, 
etc. Available in any color orsize. 










LET A SIMPLE RETAINING RING 
SAVEMETAL AND MONEY FOR YOU 





= shoulder on your machines or on your metal 
products should be examined to see whether or not 
smart engineering could take advantage of these 
modern artificial shoulders on shafts or in housings. 

It is needless waste in most instances to turn your 
shoulders by cutting down larger shafts, when you 
can groove a smaller shaft and apply a spring steel 
retaining ring. You'll get excellent results at unbe- 
lievable savings. 

It's expensive to hold a mechanism in place with 
unnecessarily big shoulders or collars,—or to tem- 
porize with small cotter pins, etc. Let us show you 
how spring steel retaining rings can do a thoroughly 
efficient job for you. 

More and more retaining rings are being used in 
these days of necessary economy. Every ounce of 
metal and every cent of cost is more important today 
than ever before. 

Write today for our descriptive folder on Retaining 
Rings. 


THE NATIONAL LOCK WASHER COMPANY 
Newark, N. J., Milwaukee, Wis., U. S. A. 



























Retaining Rings 
save money 
and metal 


Type XRC 
{round closed) 


Type Zit 
Meerme 


















erences are: Discussion of the newer types of coatings 
and paints; description of the principal types of syn- 
thetic elastomers ; description of organic plastics ; theory 
and inhibition of electrochemical corrosion; shaping 6 
metals; and heat treating. Published by McGray 
Hill Book Co., 330 West 42nd St., New York, N. Y. 




























NEMA REDEFINES ELECTRONIC SECTION 


Further clarifying the status of the former radio appa 
ratus and electronic tube section, the National Electrical 
Manufacturers Association defines the electronics sec- 
tion as follows: 

1. Electronic Tubes 

All vacuum and gas-filled electronic tubes and light 
sensitive tubes for all applications other than these: sun 
lamps, x-ray, light sources, radio transmitting, public 
address, music distribution, radio receiving, radio direc- 
tion finding, photographic exposure and light intensity 
measurement. 

2. Electronic Apparatus 

A. Apparatus using electronic tubes as defined above 
and for the following uses: Rectification above 100 volt 
and below 25 kw. but not including contact type units. 

B. High frequency induction heating with exclusion 
of medical applications. 


FEDERAL T & R JOINS NEMA 





Federal Telephone & Radio Corp., manufacturing sub- 
sidiary of International Telephone & Telegraph Co., 67 
Broad St., New York, N. Y., becomes a member oi 
Nema and joins the newly reoriented electronics sec- 
tion of that association. 


NIAA LOOKS AHEAD 


[ssuing a set of post-war principles, the National In- 
dustrial Advertisers Association thinks ten basic prin- 
ciples can be the foundation of a secure economy. The 
ten are: 1. That private enterprise has provided the 
highest living standard in the world; 2. That highest 
levels of employment and productivity must be attained 
after the war to makes its continuation possible; 3. That 
these goals are the responsibility of industry; 4. That 
labor and Government must cooperate; 5. That to get 
cooperation, a) the evil practices which have attached 







MEETINGS AHEAD 


Oct. 13. Illuminating Engineering Society. Special 
One-day Meeting. New York, N. Y. Frank G. Horton, 
secretary, 51 Madison Ave., New York, N. Y. 


Oct. 13-16. Electrochemical Society. Biannual Con- 
vention. New York, N. Y. Dr. Colin G. Fink, secretary, 
3000 Broadway, New York, N. Y. 


Oct. 18-21. American Welding Society, Chicago, III. 
M. M. Kelly, 29 West 39th St., New York, N. Y. 


Oct. 18-22. National Metal Congress and Exposi- 
tion, American Society for Metals, Chicago, Ill. 
Twenty-fifth Annual Meeting. W. H. Eisenman, secretary, 
7016 Euclid Ave., Cleveland, Ohio. 


Oct. 25-29. National Electrical Manufacturers 
Association. Annual Meeting. New York, N. Y. W. J. 
Donald, managing director, 155 East 44 St., New York, 
N.Y. 
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A NEW ABUNDANT REPLACEMENT FOR CRITICAL MATERIALS 


Lett: Raw PRESTITE switch plate for com- 
Eemtestions equipment. Right: After firing. 
ite volumetric change of 30%, a tolerance 

% more than 1% % is guaranteed., Note 
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ee PRESWI Feral es eas pressure-molded 


aes. 


ceramic-can be molded to CLOSE TOLERANCES 


PRESTITE parts ranging from simple, tiny It is easily worked...can be cored for in- 
bushings to large complicated shapes (up to tricate internal cavities—and mass-produced. 
120 square inches, projected area) are being It is replacing other materials—in many 
mass-produced to a Westinghouse-guaranteed cases, permanently—for high-speed pump 
1 In- tolerance of 142% or less. In some cases, valve seats, sand blast nozzles, bus supports, 
prin- tolerances of 1% are being attained. Where brackets and many other products. Where 
The extremely close fit or precision is required, parts are subjected to arcing, as in ignition 
1 the close-tolerance molding of PRESTITE parts distributors and cable sleeves, non-carbonizing 
ghest can be supplemented by machining before, or PRESTITE provides a superior replacement 
ained grinding after, firing. for organic materials. 
That As a result, product designers are turning to If these qualities and applications suggest 
That PRESTITE as a replacement material for a possible answer to your product-problem, 
o get parts requiring a degree of precision not com- we'll be glad to help you solve it. 
ached monly associated with ceramics. PRESTITE ee 
also offers other basic benefits. For example: GET THE FACTS ABOUT PRESTITE. New PRESTITE Book 
it rivals alloy steel in compressive strength... shows applications in many fields . . . presents technical 
is as light as aluminum...isn’t fazed by heat working data for designers... design suggestions and 


i ae : : limitations ... charts and test results. Write today, for 
up to 800° C...is impervious to moisture B-3121, “Facts about PRESTITE”. Westinghouse 
and chemicals except hydrofluoric acid. Electric & Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. 

j-0s141 


Westinghouse PRESTITE 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


The pressure-molded ceramic that can be...CORED.. WORKED...JOINED TO METAL...designed with METAL INSERTS 
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Reliable Performance Assured 


If you require small power motors for war produc- 
tion—reliable, quiet and smooth-running—you will 
find General Industries fully equipped to meet your 
specifications. For many years G. I. motors have been 
acknowledged leaders because of their simple com- 
pact design, quality materials and excellent work- 
manship. The G. I. line includes many standard 
types and sizes; and if any of these should not fit your 
needs, G. I. engineers are available to develop a type 
suited to your particular requirements where quantity 
production is involved. You can be assured of every 
cooperation. 


THE GENERAL INDUSTRIES CO. 
a__-_____ ELYRIA, OHIO 
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STROM steer BALLS 


NOW AT WAR—LATER IN PEACE 


Strom Metal Balls are now 
being used in the instru- 






ments of war. But in the 
peace to come, they will 





again be dedicated to 
the building of a better 
brighter world. 












Siro STEEL BALL CO. 
1850 South 54th Avenue - Cicero, Illinois 









themselves to the system must be done away with, 
b) industry must understand the viewpoint and prob- 
lems of labor, c) labor must understand the functions 
and responsibility of industry, d) Government mus: 
abandon excess regulation and, e) establish tax pro 
grams which permit reserves of capital; 6. That high- 
level prosperity is the only way to pay the war costs 
in a reasonable time; 7. That these goals depend o: 
ability to produce at lower costs, and on wider dis 
semination of industrial and technical information: 
8. That improved industrial advertising and marketing 
can bring about the greatest reduction in distributio 
costs for products. 


FLYING FREIGHT WINGS 


Plans of Henry J. Kaiser are reported to include pro 
duction of 282 ft. flying-wing-type cargo planes wit! 
four 2000 hp. engines apiece and a loaded weight of 
175,000 lb. Nonstop flight would be about 34 the cir- 
cumference of the globe or 17,000 miles. Made largely 
of magnesium, the planes would achieve a useful load 
of 55 per cent or about 45 tons. Engineer-designers 
working on plans state that the carrying capacity of 
such a plane is cubed when the wing surface is doubled 


WIRE CASE FINES LEVIED 





In the $5 million wire case involving Anaconda Wir 
& Cable Co. at Fort Wayne, Ind., (El. Mfg. p. 172. 
Jan. 1943) fines of $31,100 and suspended sentences 
are levied against the company and indicted officials 
Admitting technical but not moral guilt, the company 
had entered a plea of nolo contendere in answer t 
Justice Department charges that inspection labels were 
moved from accepted material to uninspected, faulty 
wire and that special testing equipment had been in- 
stalled to give misleading information to inspectors 
Fined individuals from the staff of the company’s 
Marion, Ind., plant were Frank E. Hart, manager: 
Chalmer C. Bishop, chief inspector ; Don R. Carpenter. 
former superintendent; and Frank Kunkle, former as 
sistant chief inspector. Still pending against the con 
pany and other individuals is a parallel case involving 
the plant at Pawtucket, R. I. 


COMFORT COOLING GOES TO WAR 


Shortage of air conditioning equipment for essential 
war plants has resulted in the removal of units fron 
a large number of civilian enterprises like hotels and 
department stores. In the war plants, of course, air 
conditioning is not strictly a matter of comfort and 
convenience but the basis of worker efficiency and in 
some cases the controller of other unattainable accur- 
acies in processing. For instance, one of the largest. 
is an original installation by York Ice Machinery Corp.. 
at Douglas Aircraft Corp., Tulsa, Okla. Plant capac- 
ity is 7,000 ton a day which is equivalent to taking heat 
enough from the 21 acre plant to melt all the foot-thick 
ice on a 6Y%-acre lake. Chilled water, pumped through 
cooling coils throughout the building, holds the ambient 
temperature to 80 deg. F. and provides 50 per cent 
humidity. In this windowless plant, some «such ar- 
rangement is essential because average temperature 
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Two kinds of news that does not reach the 
public prints is known to Stancor engineers: 
new applications of electric energy to war 
communications, and new ideas for using 
electronic devices in peace-time production. 
Both are secrets of victory, not to be told 
until the war is won. 

While devoting major attention to war pro- 


duction, Stancor engineers keep their ear fo 


the ground ... alert for news of developments 


that will help you to meet the challenge of a 


new industrial era. 


5 TAN COR 


STANDARD 





TRANSFORMER CORPORATION - 1500 NORTH HALSTED STREET - CHICAGO 





DISTINCTIVE FEATURES — The soft steel blades are made in 
pairs, pressed thru slots in the heavy steel back plate, then 


welded to the plate. The blade tips are pressed thru slots in 
the inlet disc then bent back against the spring of the steel blades. 
This patented construction results in an exceptionally rigid wheel and 
prevents loose blades, as no rivets are used in fastening the blades. 
The heavy cast iron machined hub is riveted to the back plate and 

will not crack or become loose on the shaft. 


FUTIAN MR vor he Wm CUM Lomo MOM atc et maar te tome 


A WARTIME 
EXPEDIENT 


FOR POST WAR SALES 


It took W.P.B. regulations and restrictions to stimulate 
the inventive genius of many design engineers. Many 
“dated” products have been modernized, by using porce- 
lain in place of critical metals and priority plastics. Call 
in a Universal porcelain engineer to help you redesign 
your product to modern standards. Gain the advantages 
of high dielectric strength, non-carbonizing, acid, cor- 
rosion and thermal shock resistant, new beauty and color. 
Universal C.Q. is the automatic, controlled quality manu- 
facturing method and skill of producing dry process 
porcelain. What’s your conversion problem? 


Tat UNIVERSAL cray pronucrs co. 


1540 EAST FIRST STREET + * * SANDUSKY, OHIO 
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goes to 110 when unmodified. Controls are so sensj- 
tive that the opening of a door anywhere in the build- 
ing is registered instantly in the form of a temperature 
fluctuation in the particular zone affected. 


REVISED ELECTRICAL DICTIONARY 


Containing quick-reference to definitions of terms used 
in electrical and radio discussion, this listing ranges from 
ac. to zero-beat reception. Other sections included 
cover electrical symbols used in architectural plans 
with symbols and pictures of the actual components 
compared—various wiring arrangements and circuits: 
industrial wiring symbols and pictures ; motor circuits; 
formulas; abbreviations; motor connection diagrams: 
reference tables ; NEC wire standards, and conduit data, 
A convenient compilation of most of those little scraps 
of information you can never find when you need them 
most urgently. American Technical Society, Drexel 
Ave., at 58th St., Chicago, II]. 


NEW PMMI MEMBERS 


Issued by Package Machinery Manufacturers Institute 
is a list of ten new member companies and representa- 
tives as follows: Kingsbury & Davis Machine Co., 
Contoocook, N. H., C. H. George, superintendent; 
Battle Creek Bread Wrapping Machine Co., Battle 
Creek, Mich., Boyd H. Redner, general manager ; Hud- 
son-Sharp Machine Co., Green Bay, Wis. Horace C. 
Baker, research and advertising manager ; International 
Filling Machine Corp., Petersburg, Virginia, E. C. 
Longmore, president; John W. Ayers & Son, Bloom- 
field, N. J., M. I. Ayers, president; Heat Seal-It Co., 
Philadelphia, Pa., H. L. Reites; J. C. Bruno Filling 
Machine Co, Binghamton, N. Y., Joseph C. Bruno: 
Container Equipment Corp., Newark, N. J., Fred W. 
Kucklinsky, president; R. A. Jones & Co., Cincinnati, 
Ohio, Wickliffe Jones, president. 


PRODUCTION ILLUSTRATION GUIDE 


Theory and methods connected with the much-discussed 
new type of production drawing for non-blueprint-read- 
ers in aircraft, shipbuilding, ordnance, and automotive 
work. For the engineer-designer faced with the neces- 
sity of producing drawings for use as assembly guides, 
installation instructions, maintenance aids, purchasing 
and material specifications, for production planning and 
employee training, this volume has potential usefulness. 
Contents include: Uses of pictorial drawing, lettering, 
orthographic projection and sketching, axonometric 
projection and sketching, oblique projection and sketch- 
ing, perspective, engineering delineation, and shading. 
The authors are Hoelscher and C. H. Springer, profes- 
sors of drawing, and Major R. F. Pohle of the Rock 
Island Arsenal. McGraw-Hill Book Co., 330 W. 42 
St., New York, N. Y. 


ELECTRONICS DATA BOOK 


Compiles in one convenient, usable booklet a compre- 
hensive condensation of the formulae and data most 
commonly used in radio and other electronic fields. 
Material is organized under the headings: Fundamen- 
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tal mathematical data, most used radio and electron; 

formulae, engineering and servicing data, logarithm;, 
| and trigonometric tables, and a cross-reference index 
Compactness has been attained by confining the cover 
age to that of a reference source only, with no attemp: 


ra Ue made to insert explanatory notes or efforts to teach th 

theories involved. Published by Allied Radio Cor 

CLL Ada Chicago, Ill. | 
TEMPERATURE 


BACK FROM THE FRONT 
Ca Td * Sa | 
‘irst case of industrial re-conversion to be announc: 
a ¥ My ees is that of White Motor Co. which is tooling up for 


CONTROL buses and coaches. Need for transportation in wa: 


production centers has become serious enough to war 
rant reduction in the output of military vehicles 
favor civilian units. 

















Tellsof BETTER PRODUCTS | 
at INCREASED SAVINGS | 


Shows how leading manufacturers | 

were able to closely control proc- } 
essing, fabrication and manufacture by 
this simple, easy and scientific method. 
You too can solve those troublesone de- } 
lays and cut down rejects by using | 
“‘Anets’’ Laboratory Cabinets. Positive 
control of temperature and hunidity 
within a few degrees. Wide range of 
selection. Write for free copy today. 
No obligation. 


| 
ei t 
% Processing Wood, Fabric, Plastics. 


ABOUT PEOPLE YOU KNOW 


F. M. Beauregard is works manager of Willys-Over. 
land Motors, Toledo, Ohio. He has been with Crosle\ 
Corp. and Nash-Kelvinator Corp., Kelvinator Div. 














































To Norton Co’s associate director of research, Ray- 
mond R., Ridgway, goes the Jacob F. Schollkopf meda! 
for his work in electrochemistry. 








* Testing electrical equipment, aircraft 
parts. 


In Waukesha, Wis., to Dr. Roger H. Lueck, researci 







% Incubation, Germination, Bacterial | : ° . . : 
Culture. director of American Can Co., Carroll College awarded 
* — Absorption control. Weath- the degree of honorary Doctor of Science. 
1 . , - 


ANETSB:EG=R BOS. 3321 Elston Ave. 


Chicago, _Iliaois 


J. Mitchell Watson goes from WPB in Washingtor 
to Detroit, Mich., to be metallurgist in the Tank Aut 


motive Center there. 

From Curtiss-Wright Corp’s. propeller division i 

Caldwell, N. J., Charles J. Kallinick joins Genera 
COMES Electric Ce. Bloomfield, N. 3 


MARCHING HOME James R. Fouch and James L. Fouch are respe 

tively chairman of the board and president of Universal 
In Army, Navy camps and war Microphone 3. Inglewood, Calif. James R. is the 
plants these economical Therm- 
ador Fan-Type Electric Heaters 
providecomfortand convenience. 


With a flip of a switch, these Oxford-Tartak Radio Corp., Chicago, IIl., has as vice 
double-purpose units heat in 




















founder and, was until now, president. 





ACU, 

















4 president—production—Alexander M. Arnt and as 
winter, circulate cooling air in 7 ; : : : : 
summer. Flameless, fumeless vice president for executive duties and electronic d 
Thermador Heaters are only velopments, Karl A. Kopetzky. 
available on priority orders in 


portable or built-in types for use ; é 7 . ‘ 
on 115-volt A. C. service, 1650 Elected vice president in charge of engineering al 


72 - , . bes ‘ ~ ° 
watts capacity, or 230-volt A. C. Briggs-Stratton Corp., Milwaukee, Wis., is Hugh S. 
in capacities up to 5000 watts. 
When victory is won, you’ll Brown. 
enjoy a Thermador in your home 


to heat cool corners, to cool 











ia) aaa ; ' a 
‘ warm areas, to dry clothes and lo President Willard H. Dow of Dow Chemical Co.. 
. . hair—they’re another reason to Midland, Mich., goes the Charles Frederick Chandler 
, Wr . — pe ° ° - 
fetile we bilee buy War Bonds today’ Medal for his part in the development of seawate 
, cottons = tite today for Catalog — — —. extraction of bromine and magnesium, production 0! 
4 






plastics and synthetic rubber. 
Thermador also manufactures built-in Electric 2 


Heaters, Electric Ranges, Electric Water Heaters, 
and Small Transformers. 







Stackpole Carbon Co., St. Marys, Pa., makes Henry 


THERMADOR ELECTRICAL MFG. CO Dressel supervisor of electronic components engineer- 
ing for that organization. 
5119 South Riverside Drive, Los Angeles, Calif. . 


Be Ode ee 






Vice president in charge of engineering, Dudley E. 
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Through many world-shaking events—for 182 years—A. W. Faber has 


supplied fine quality drawing pencils to Craftsmen everywhere. First, 


the famous ‘Castell’—now the equally famous All-American WINNER 


Techno-TONE. 


WINNER Techno-TONE reflects the reputation of the House of A. W. 


Faber. Made in 17 degrees of rich black, it withstands pressure without 


flaking or breaking. Free of gritty hard spots, it does not scratch or 


smudge. It is smooth ... amazingly smooth. Would you like to try it? 


What degree shall we send you? 


OPACITY—Finely ground particles of 
graphite, milled to microscopic fineness 
and tempered to an opaque density that 
photographs sharp and crystal-clear in 
the blueprint machine. Eliminating the 
need for inking-in drawings for blue- 
prints, WINNER Techno-TONE saves dol- 
lars and man-hours. 


STRENGTH—Just as a bridge is engi- 
neered for stress and strain, the lead and 
cedar wood in WINNER Techno-TONE 
are welded to withstand 4 or 5 times 
normal writing pressure. Blunt, tapered 
or chisel-point, WINNER Techno-TONE 
can take it—saving much fime and an- 
noyance of resharpening. 


Write Dept. EM-8, A. W. Faber, Inc., Newark, N. J 


ach 2 for 25¢ 
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$1.25 dozen 


D LEADING STATIONERS 


Companion Pencil — 
WINNER Thin Colored 
Checking — Superb 
colors and strength 
Choicest for all prints 
2381 Red; 2382 Blue; 
2383 Green; 2385D 
Yellow; 2437D Or- 
ange. 10¢ each. 
$1.00 dozen. Would 
you like a sample? 


* 
WINNER Techno-TONE is 
available in 17 scientifically 
graded tones—6B to 9H. 
Polished rich green. 
Made in U.S.A. 
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Only McGILL “Solidend” 

MULTIROL Bearings have 

provision for incidental 

thrust loads. The inner 

race is made .010 to .015 

inch wider than the outer 

race and roller assembly. Plain bronze thrust 
washers can be assembled on either side and 
have a clearance when no thrust load is 
present. Incidental thrust in either direction 
is taken up between these bronze washers 
and face of bearing. No other bearing can be 
mounted this way. 

This is another of the many reasons why 
McGILL “Solidend’ MULTIROL Bearings are 
proving themselves today’s answer to today’s 
needs. Use your Priority to get McGILL 
“Solidend” Superiority. 

BEARING DIVISION — 1050 N. Lafayette St. 


M MANUFACTURING CO.,INC. 
F G | b VALPARAISO, INDIANA 


Jay 
2% - 


SYNCHRONOUS MOTORS 
an | wth High Running “Jorgue 


.0015 h.p. A distinctive design enables these motors to 
TO deliver a running torque of about three times 
-0085 h.p. their starting torque. Thus they will maintain 
ONLY synchronous speed satisfactorily in spite of volt- 
age variations. Starting torques range from .16 
to .8 ounce-inches. Made in 3600 r.p.m. only. 

Write for data. 


Foster is with Majestic Radio & Television Corp, 
previously he was with Rogers-Majestic Ltd. Arthur 
W. Freese, new vice president in charge of production 
comes from Automatic Instrument Corp. 


Re-elected president of Ray-O-Vac Co. is W. W. Car- 
gill. First vice president and general manager of the 
Madison, Wis., concern is Don W. Tyrell. 


At Maas & Waldstein Co., Newark, N. J., Charles F, 
Rohleder moves up from chief chemist to factory 
superintendent. 


Chief engineer at General Control Co., Cambridge, 
Mass., is Thaddeus Niemiec, previously with West- 
inghouse. 


Formerly vice president of Airadio Inc., David E. 
Champan becomes chief engineer for United Cine- 
phone Corp., Torrington, Conn. 


President Thomas A. Morgan of Sperry Corp., 
Brooklyn, N. Y., gets an honorary doctor of science 
degree from Duke University. Recognition is for 
leadership in such developments as the velocity-modu- 
lated klystron tube. 


\t Stevens Institute of Technology, Hoboken, N. J., 
president George H. Bucher of Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa., is awarded the 
degree of honorary electrical engineer. 


Consolidated-Vultee Aircraft Corp. makes Harry W. 
Dalby chief electrical engineer of its Allentown Div. 
He has been senior engineer in the War Dept. Corps 
of Engineers, Denison, Tex. J. W. Hennen, New 
Orleans assistant manager, becomes manager of the 
Nashville Div. to succeed Robert McCulloch. 


James D. Baughan is executive assistant to president 
D. W. Fraser of the American Locomotive Co., New 
York, N. ¥. 


National Metal Trades Association gives its annual 
medal to Oliver W. Bonnafe of the Lapointe Ma- 
chine Tool Co., Hudson, Mass., for his design of a 
special ordnance tool. 


Production supervisor George D. Austin of General 
lectric Co., Pittsfield, Mass., becomes assistant to the 
production manager. 


At Cleveland Pneumatic Tool Co., and its subsidiary, 
Cleveland Aerol Inc., both Cleveland, Ohio, Daniel C. 
Green goes from chairman of the board to replace 
John De Mooy as president. 


John W. Hart is elected executive vice president of 
McCray Refrigerator Co., Kendallville, Ind. Paul W. 
Miller, his predecessor, becomes board chairman. 


Hamilton Standard Propeller Div., United Aircraft 
Co., East Hartford, Conn., makes Edwin D. Eaton 
administrative engineer, Murray C. Beebe chief de- 
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PRODUCTION LINES 
MUST NOT SLOW DOWN! 


Lafayette Radio is strategically 
located to give you quick deliveries on radio 
and electronic parts and equipment. Mil- 
lions of items have been shipped from Chi- 
cago, the shipping hub of the nation, to 
industrials, training schools and all branches 
of the armed services. Lafayette’s procure- 
ment and expediting service has helped to 
prevent work stoppages on many vital war 
production lines. 


Many instances are on record where- 
in Lafayette has made immediate delivery 
on hard-to-find key items, eliminating costly 
delays in giant armament programs. This is 
because Lafayette handles the products of 
every nationally known manufacturer in 
the radio and electronic field. A single or- 
der to Lafayette, no matter how large or 
how small, will bring prompt delivery of 
all your requirements. 


Free — 130 page Catalog — “Radio and 
Electronic Parts and Equipment.” Write 
901 W. Jackson, Chicago, Ill, Dept. 8L3 


LAFAYETTE 


RADIO CORP. 
CHICAGO 





r 


Oficial U.S. Army 
and Navy Photos 


GARLOCK 
AT WAR... 


97.93% of all products now be- 
ing manufactured by Garlock 
go to war. More than half of 
that production enters into 
implements of war—and the 
remainder represents materials 
used in the maintenance of 
war plants. THe 
GARLOCK PACKING 
Company, PALMYRA, 

New York. 


| velopment engineer, Glenn T. Lampton chief experj- 
| mental engineer, Charles M. Kearns Jr. chief research 
| engineer, and Charles B. Conwell senior engincer, 


Ed G. Bern goes from vice presidency of American 


Airlines to general manager, Hughes Aircraft Co. 


| Edward S. Perot leaves the presidency of Crocker- 
| Wheeler Electric Mfg. Co., Ampere, N. J., to be suc- 
| ceeded by general manager A. J. M. Baker. 


Acting manager of Sikorsky Aircraft Div., United Air- 
craft Corp., East Hartford, Conn., is B. L. Whelan 
who succeeds J. R. Miller to the post. 


| Jefferson Electric Co., Chicago, Ill., has for new presi- 


dent James C. Daley. J. A. Bennan, founder and 
past president is now chairman of the board. Ex. 


JAMES C. DALEY J. A. BENNAN 


A. E. TREGENZA J. M. BENNAN 
vice president Alfred E. Tregenza is executive vict 
president and James M. Bennan, A. A. Flick Jr. 
and R. A. Hoagland become vice presidents. Exect- 
tive engineers are E. G. Goddard, R. J. Horstmann, 
L. Mauerer, and E. W. Rickmeyer. 


Thomas E. French gets the Lamme Medal for meri- 
torious achievement in engineering. He is professor 
emeritus of engineering drawing in the engineering 
department at Ohio State University. 


President of the Electrical Testing Laboratories, Pres 
ton S. Millar is also president of the New York Elec- 
trical Society, succeeding R. H. McLain of Genera! 
Electric Co. First and second vice presidents are, Tt 
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19 years ago, Micamold developed the first mica capa ‘ 
molded in bakelite. From this start grew many developmen 
resulting in the large variety of useful types and specifieas™ 
tions available today. From the exclusive type “Q” capacitor 
(smallest made) to the big bakelite enclosed transmitting 
mica capacitors, we provide units in many sizes and shapes 

- each one built to critical standards. Micamold was first 
and Micamold still is first. 


orstmann, Greatly expanded facilities permit the handling of large 
production schedules with reasonable promptness. 
We invite your inquiry. 
1 for met’ 


beagne REMEMBER ... there's a Micamold Capacitor for every 
professor: 


; Communications and Electronic Application. 
, ering 

—" Receiving and Transmitting Mica Capacitors 

Molded Paper Capacitors * Oil impregnated Capacitors 


ies, Pres & | Dry Electrolytic Capacitors * Molded Wire Wound Resistors m 
Ties, ‘oy 33 


York Elec 


Dom 
ot Come MICAMOLD Pete ae WE 1087 FLUSHING AVE. B'KLYN 6,N. Y. 
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| spectively, Colin G, Fink, professor of electrochem. 
| istry at Columbia University and George F. Bateman, 
dean of the engineering school of Cooper Union. 






In the newly formed Aircord Div., John A. Roebling’s 
Sons Co., Trenton, N. J., Forest S. Burtch is manager. 
He was assistant chief engineer in the wire rope en- 
gineering department before. 





Roland R. Ware follows Harry Clarage as president 
of Clarage Fan Co., Kalamazoo, Mich. He will con- 
tinue to be general manager. A new vice president js 


S. A. Schaeffer. 





Igor I. Sikorsky of the Sikorsky Aircraft Div., United 
Aircraft Corp., wins one of the four awards in the 
sixth annual American Design Competition for his 
helicopter and 4-engine amphibian. 





Leaving his post as chief draftsman in the Lycoming 
Div. of Aviation Corp., William Waddell is with 
Studebaker Corp., South Bend, Ind., as a_ special 
engineer. 


Products engineer at Kellett Autogiro Co., Upper 
Darby, Pa. is L. C. Peskin, formerly of American 
Steel & Wire Co., Cleveland, Ohio. 


Shell Type From engineering manager at Porterfield Aircraft Co., 


Richard C. Gasley goes to Cleveland, Ohio, to join 

the Cleveland Pneumatic Tool Co. while James W. 

aa G T Oo Ee Ss Carl leaves CPT to be superintendent of Plant No. 2, 
Fleetwings Div. of Kaiser‘ Cargo Inc., Bristol, Pa. 

ine At Ranger Aircraft Engines Div. of Fairchild Airplane 

Compact and Efficient & Engine Corp., Farmingdale, L. I., N. Y., William 

A. Creswell Jr. becomes junior project engineer in 

the stress and vibration department. 

























Design is often facilitated and efficiency increased 
by making the motor an integral part of the 
machine or appliance. This type is particularly 


: Now in Bridgeport, Conn., Serge L. Crowell is heli- 
suitable where one of the motor speeds available cola sso _ 7 ae 


copter engineer-designer with Sikorsky Aircraft 


is directly applicable to the purpose. Div., United Aircraft Corp. He was formerly at 
The stator is pressed into a heavy steel shell and Babcock & Wilcox. 
the rotor is bored ready to be mounted. Rotor is es om ie 
dynamically balanced on a test shaft with key Westinghouse Electric & Mtg. Co. makes Frederic 
in ol S. Rowe manager of electronic tube production and I 
in place. Be . 
William J. Knochel assistant superintendent of elec- 
Ratings range from 1% to 712 HP; speeds, 1150, tronics manufacturing at the lamp division, Bloom- N 














1750 and 3500 rpm. Built for A.C. single phase field, N. J. n 
or multiphase currents. : 
S. Leroy Crawshaw becomes plant manager of the a 
——OHIO MOTORS INCLUDE Lynwood, Calif., factory of Western Gear Works. He d 
Sobt-ohese tedection 01/3 HP Torque to 100 os. f, has been manager of engineering in the gearing de- : 
Capacitor to 2 HP Synchronous to 1/4 HP partment of the Nuttall Works of Westinghouse. ir 
Polyphase to 2 HP eye ee Generators . 
Shell Tope te 734 HP Hig ynemotors up to 300 wett At R. K. LeBlond Machine Tool Co., Cincinnati, Ohio. te 
Bernard N. Brockman is vice president and general d 
Tell us your requirements and we will sales manager. He has been in charge at Chicago. : 
advise with you. £. 
THE OHIO ELECTRIC MFG CO Manager of the machinery department at R. D. Wood 7 
: . Co., Philadelphia, Pa., is C. E. Powell who has been 
5905 Maurice Avenue Cleveland, Ohio active on machine and control design during the na- 
tional emergency. | 
International Machine Tool Corp., Indianapolis and 9 
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THE SATURATED SLEEVING AND VARNISHED TUBING THAT 
MEETS ELECTRICAL—MECHANICAL REQUIREMENTS 


Never was there a “pipeline” more essential— 
nor more dependable—than TURBO. Safe- 
guarding energy from the power plant to 
practically every electrically energized unit of 
warfare, TURBO is an integral part of the in- 
dustrial front too. 


Widely applicable according to their respective 
characteristics and properties, TURBO products 
include: 


FLEXIBLE VARNISHED OIL TUBING—resistant 
to deteriorating influences and meeting the 
diversity of requirements essential to withstand 
general breakdowns, moisture absorption, 
acids, alkalis, etc. 


EXTRUDED PLASTIC TUBING— incorporating 
the most advanced developments of the plastic 
art as applied to electrical insulation. Espe- 


cially. applicable to conditions wherein em- 
brittlement from the effects of sub-zero tem- 
peratures must be met. 


VARNISHED GLASS TUBING—resistant to ex- 
tremely high heat, is perfectly suited for heavy 
duty operating conditions, confined areas 
where ventilation is at a minimum, and other 
similar applications. 


WIRE IDENTIFICATION MARKERS—to meet 
rigid ordnance specifications, are available in 
any size, length or color, with any marking. 
Made of standard TURBO tubing, thereby con- 
serving the use of critical materials such as 
rubber, metal, vinlyte, etc. Non-projecting, 
snug-fitting. 

Specimen boards, with samples of each TURBO product, 


together with a list of standard sizes, will be sent prompt- 
ly on request, write now. 


WILLIAM BRAND & COMPANY 


276 FOURTH AVE., NEW YORK, 
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325 W. HURON ST., CHICAGO 


FLEXIBLE VARNISHED OJL TUBING 


EXTRUDED PLASTIC TUBING 


VARNISHED GLASS TUBING 


WIRE IDENTIFICATION MARKERS 


195 





______ ee 


Match the WIRE to the Job... 


Be Sure of These Points 


QUALITY OF INSULATION 
EASE IN HANDLING 
ECONOMY 

HIGHEST CONDUCTIVITY 
ADAPTABILITY FOR WINDING 
RESISTANCE TO ABRASION 
RESISTANCE TO CHEMICALS 
RESISTANCE TO IMPACT 


Essex Magnet Wire Manufactured by 
ESSEX WIRE CORPORATION, Ft. Wayne, Ind. 
Distributed by INSULATION & WIRES, Inc. 


2127 Pine St. . . « « St. Louis, Mo. 
30 Trowbridge Ave., Detro't, Mich. 


289 Simpson St., N. W., Atlante, Ga. 
181 Portland St., Cambridge, Mass. 


ia 


There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 


They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite- 
ly without any deterioration. 


TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 


Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 


R 7 and various industrial applications. 
Mercoid relays are different from 


conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesofrelaysavailable. 


Specifications sent upon request. 


TYPE W-6 RELAY 
For Panel Board Mounting 


Recommended for control of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc. 


THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, tlinois 


| 


Elkhart, Ind., makes C. Russell Feldmann preside 
and chairman of the board of directors. 


C. V. Patrick is executive vice president of Cleveland 
Automatic Machine Co., Cleveland, Ohio. 


Previously assistant manager of the electrical depart 
ment of Allis Chalmers Mfg. Co., R. W. Davis is ap 
pointed director of the electrical equipment branch oj 
the general industrial equipment division of the WPR 


E. O. Koppen from Massachusetts Institute of Tech 
nology is chief aeronautical engineer in the drawing 
up of plans for large flying-wing cargo airplanes }) 


Henry J. Kaiser. 


At Boeing Aircraft Co., Seattle, Wash., Lysle A. 
Wood and N. D. Showalter are project engineers 


Superintendent of laboratories and head of crystal 
laboratories at Aircraft Accessories Corp., Glendale, 
Calif. are respectively Jack Gregath and Paul Rankin. 


C. G. Trimbach is appointed chief of the developments 
and armament department of the airplane division re 
search laboratory of Curtiss-Wright Corp., New York 


Executive vice,president of Menasco Mfg. Co., Bur 
bank, Calif., is Robert Miller who also holds the posi 
tion of secretary of the company. 


Adel Precision Products Cerp., Burbank, Calif., makes 
David A. Schlosser assistant to the president. His 
previous job was that of chief materials engineer for 
l.ockheed Aviation Corp. 


President of the American Physical Society is Dr. 
Albert W. Hull, assistant director of the researc! 
laboratory of General Electric Co., Schenectady, N. Y. 


Melbourne H. Steil goes from assistant to general 
superintendent of shops at the Beloit Works of Fair- 
banks Morse & Co., Beloit, Wis. He replaces Ray 
Saveland. 


From a position as plant manager for Lycoming Motors 
Div., Aviation Corp. of America, M. I. Bradley goes 
to Schwarze Electric Co., Adrian, Mich., to be pro 
duction manager. 


Made president to succeed C. J. Bender of Ahlberg 
Bearing Co., Chicago, Ill., Fred O. Burkholder pre- 
viously filled the post of vice president. 


W. L. Davis, formerly vice president and general 
manager of Romec Pump Co., Elyria, Ohio, goes to 
Cleveland, Ohio, to be president of Precision Prod 
ucts Inc. 


Besides being first vice president, Ray P. Whitman 
is additionally manager of the Niagara Frontier Div. 
of Bell Aircraft Co. Plants are involved at Niagara 
Falls and Buffalo. Omer L. Woodson goes from 
vice president and assistant general manager to general 
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Wels SHALATON OF A GREAT WDORA 


Only 47% of a steer is edible meat. 
The rest is bones, gristle and other 
inedible materials. 


In the past, meat has been brought 
to market in carcass form. Countless 
tons of inedible bones and surplus 
fat have been transported countless 
miles...by railroad, ships and trucks. 
An enormous waste of energy and 
shipping space! 


Today, to save precious shipping 
space, meat is being shipped to our 
armed forces abroad de-boned and 
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de-fatted. The skeletons of the steers 
are being left home. 


The U-boats made this change 
necessary. Modern, high-efficiency 
refrigeration made it possible. 


Steaks and other de-boned cuts of 
meat are now pressed into compact 
blocks and refrigerated at low tem- 
peratures. Dependable refrigeration 
equipment has been provided by 
General Electric for this purpose. 

To meet unusual war needs, enor- 
mous strides have been made in the 


development of General Electric 
industrial refrigeration and air condi- 
tioning. 


Equipment is more efficient, more 
compact, more flexible. When the 
war ends, these improvements will 
be applied to peacetime uses and 
made available to all. 


—eeeae 
<x BUY WAR BONDS <Z 


General Electric Company, Air 
Conditioning and Commercial Refrig- 
eration Divisions, Section 438, Bloom- 
field, New Jersey. 


ttn (7, létée ‘ » by 
GENERAL @ ELECTRIC 


Listen to the General Electric radio programs: “THE HOUR OF CHARM”, Sundays, 10 P.M., 
EWT, on NBC...°THE WORLD TODAY” News, Weekdays, 6:45 P. M., EWT, on CBS 
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Going New Places... 


PERFORMING NEW DUTIES 


Soe eta ee le Meek bee leew -e) 
Pt Ve OO Oe, 6 ae ee Cee ees, 


WIRE FORMS — SMALL STAMPINGS 


RAYMOND MFG. CO. °Sinind Sonronsrion, CORRY, PA. 


F E L >. proving invaluable 


as a WARTIME ALTERNATE! 


Technological advances in the art of manufacturing 
FELT make it advisable for anyone who requires an 
alternate for rubber, cork or leather to consult us. 
Our experience as the most important FELT maker 
has proved highly beneficial and profitable to com- 
panies whose needs for critical materials could be 
supplied by less critical wool FELT. Working closely 
with new and old customers and spurred by the 
necessity of producing satisfactory alternates, we 
have developed FELTS with properties, and for uses, 
undreamed of before the War. Reasonably prompt 
deliveries can be made. Capable consultants are avail- 
able. Samples will be sent on request. Your inquiry 
will have immediate, executive attention. 


American Felt 
Company 


TRADE MARK 
General Offices: GLENVILLE, Conn. 


New York Boston Chicago Detroit Philadelphia St. Louis 


Cleveland Los Angeles San Francisco Dallas Seattle 


manager of the Marietta, Ga., bomber plant of the c 
pany; and Charles L. Beard becomes administrat 
assistant to the president. 


Bernard R. Schneider leaves Champlain Corp 
become chief engineer at Chicago Pneumatic Tool ( 
Chicago. 


Chief of research at Ford Motor Co., Robert A. 
Boyer resigns his post, announces no new connection 
He is designer of the first all-plastic automobile bod) 
W. K. Cooper, general manager of the Lycoming 
Div., Aviation Corp., Williamsport, Pa., and later gen- 
eral sales manager, becomes vice president. 


Besides being president of Lemco Products, Bedford, 
Ohio, James F. Strnad holds the same position in the 
newly acquired Evans Reamer & Machine Co. Execu- 
tive vice president of the new company is O. T. Hill- 
shafer. 


Ex-president of Schick Inc., and onetime executive of 
General Electric Co., Ralph J. Cordiner leaves WPR 
where he has been serving as director general for war 
production scheduling. 


At Republic Aviation Corp., Farmingdale, L. I., N. Y., 
factory manager Hans Lasker is now works manager 
Henry MacDonald becomes works manager at thi 
company’s Evansville, Ind., plant. 


Jackson G. Kuhn goes from assistant to chief en 
gineer at Kinner Motors Inc., Glendale, Calif. Gun- 
nar Edenquist is vice president and assistant general 
manager. 


From Strickland Aircraft Co., Topeka, Kan., Leonard 
Troy goes to Spartan Aircraft Co., Tulsa, Ok., to be 
aeronautical engineer. 


Leaving NACA, Langley Field, Hampton, Va., Her- 
bert R. Pass joins Hughes Aircraft Co., Culver City, 
Calif., as senior aero dynamicist. 


George A. Zink, who was in the Allison Div., Gen 
eral Motors Corp., transfers to the Detroit Diesel En 
gine Div. to be works manager. 


From junior experimental test engineer to senior test 
engineer goes Clarence W. Hackney of Wright 
Aeronautical Corp., Paterson, N. J. 


At Pratt & Whitney Aircraft, East Hartford, Conn., 
Edwin A. Droegemueller is assistant project engi- 
neer. His previous post was with Standard Oil Co. 


Lt. Gen. William S. Knudsen; E. P. DuPont, presi- 
dent of Indian Motorcycle Co.; Joseph W. Frazer, 
president and general manager of Willys-Overland 
Motors Inc.; A. W. Herrington, chairman, Marmon- 
Herrington Co.; and H. L. Weckler, vice president 
general manager of Chrysler Corp., are among new liie 
members of Automobile Old Timers Inc. 
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Shaking forces resulting from unbalance 
increase as the square of the speed. 


Electric motor manufacturers are enthusiastic in their 
praise of the Olsen Type E-O Balancing Machine. Its 
inherent simplicity of design and high accuracy assure 
speed and ease of operation in determining the angle 


and amount of unbalance in any two predetermined cor- 
rection planes. 


Unbalance in the armature vibrates the cradle, which in 
turn actuates a magnetic pick-up generating an alternat- 
ing current output. A commutator rectifies this output and 
definitely determines the angular position of unbalance. 


Heres Why 


ALL HIGH-SPEED ARMATURES 
Should be DYNAMICALLY BALANCED 


Olsen Type E-O #3 Balancing Machine 


The meter reading on the E-O machine indicates the 
amount of unbalance on a linear scale which is easily 
calibrated to indicate in correction units. 


Obviously, the E-O Balancing Machine is adaptable for 
balancing any rotating part within the range of the 
machine, such as supercharger impellers, crankshafts, etc. 
For further information, write today for your copy of 
Olsen Bulletin 26 which describes in detail the design 


and principle of operation of Olsen E-O Balancing 
Equipment. 


TINIUS OLSEN TESTING MACHINE CO. 


520 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 
BS. “ ° AND PHYSICAL TEST- 
abancing VWlachines ING EQUIPMENT 
e . PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seattle 
‘epresentatives: 
MINE and SMELTER SUPPLY CO., Denver, Colo. 
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wm CHROMALOX 
ELECTRIC HEATING UNITS 


TO HEAT SQUARE TANKS OR 


VATS ... Weld studs for clamps to sides 
and bottom of tank. Slip Chromalox ‘‘Utility 
Clamps" over studs and clamp straight strip 
heaters tightly against tank. Apply heat- 
insulating cover, leaving air space between 
strip heaters and cover. 















































TO HEAT PIPES 


Provide simple clamps of flat 
stock, ends drilled for bolt, 
and bent up as shown. Clamp 
strip heaters longitudinally 
against bottom of pipe. Ap- 
ply heat insulation, leaving air 
space beneath strip heaters. 


































































TO HEAT CIRCULAR TANKS 


Weld studs for clamps to tank wall. 
Using “Utility Clamps,” tightly. 
clamp strip heaters bent to re- 
quired radius, against tank wall. 
In clamping, start from clamps at 
center of strip heater and work 
towards the ends. This insures close 
contact of heater and tank at all 
points. 


STRIP HEATER BENT 
LENGTHWISE TO SPECIFIED 
RADIUS Supplied bent to 
order, to inside radii from 
22” up. 




























































































STANDARD STRAIGHT 
STRIP HEATER 
Made in many lengths from 5” 
to 96”, and in widths of %4”, 1”, 
2%". Also available in seamless 
construction. Supplied with or 
without mounting tabs at ends. 

Wattages, 125 to 4,500. 


STRIP HEATER 
WITH CURVED 
CROSS-SECTION 


Supplied curved to specification, 
from 1” inside radius up, and in 
various types. 





















Other types of Chromalox heaters, particularly immersion 
type, are available for heating liquids. Tell us your prob- 
lem, and illustrate it with a pencil sketch. Mail coupoo 
with your letterhead for the complete Chromalox Catalog. 




















EDWIN L. WIEGAND COMPANY 


753 Thomas Boulevard ° Pittsburgh, Pa. 
Send me the CHROMALOX CATALOG OF ELECTRIC HEAT 
3 
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Arthur M. Fitpatrick leaves Consolidated Vulte 
Aircraft Corp. to join the staff of John Tjaarda & As. 
sociates, Detroit, Mich. 


Iengineer-designer and production illustration specials 


C. Russell Feldmann becomes president and_ board 


chairman of International Machine Tool Corp., India; 


apolis, Ind. Warren J. Hannum is vice president. 


In the Stromberg Aircraft Carburetor Sec., Bendix 
Products Div., Bendix Aviation Corp., South Bend. 
Ind., Jay A. Bolt is now a project engineer. He was 
previously in the aeronautical engineering department 
of the University of Notre Dame. 


Consolidated Vultee Aircraft Corp. makes Roland H. 
Wolcott assistant group leader of materials engineering 
in the New Orleans Div. He comes from the San 
Diego plant. 


Charles P. Sander leaves Kinner Motors Inc. to join 
the engineering department of Ranger Aircraft Engine 
Div., Fairchild Engine & Airplane Corp., Farming- 


le le. UNS 


Junior design engineer Edwin Winkler is moved 
from the El Segundo, Calif., plant of Douglas Aircraft 
Inc. to the Tulsa plant as aeronautical design engineer 


American Society for Testing Materials has for presi- 
dent, materials engineer Dean Harvey of Westing- 
house Electric & Mfg. Co. Vice president is John R. 
Townsend, material standards engineer at Bell Tele- 
phone Laboratories Inc.,s New York, N. Y. 


Leslie C. Small Jr. goes from layout draftsman t 
aircraft engine designer at Pratt & Whitney Aircrait 
Div., United Aircraft Corp., East Hartford, Conn. 


In the Los Angeles area, Frank H. Robb becomes 
manager of the manufacturing and repair department 
of Westinghouse Electric & Mfg. Co. 
Charles G. Yarbrough, resigned. 


He succeeds 


At Globe Aircraft Co., Fort Worth, Tex., J. M. 
Luther is assistant chief engineer. 
on the staff of Curtiss-Wright Corp. 


Previously he was 


Kenneth R. Johnson heads a new production con 
trol department at Raytheon Mfg. Co., Newton, Mass 
Lyman W. Robbins is in charge of scheduling; Leo 
Barsam, materials; and Frank Fenwick, finished 
stock control. 


Executive vice president and general manager of De- 
signers for Industry Inc. is Lee B. Green, former 
manager of a Firestone Tire & Rubber Co. subsidiar 


J. W. Hennen manages the Nashville Div., Consou- 
dated Vultee Aircraft Corp. He was formerly as 
sistant manager of the New Orleans Div. and before 
that had charge of Flying Fortress production at Boe 
ing Aircraft Co. 


National Advisory Committee for Aeronautics moves 
William A. Benser from the Langley Memoria! 
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W: WANT TO WARN YOU, before you 
read this page, that you’ve got to 
use your head to understand it. 

We also want to warn you that—if you 
don’t bother to read it carefully enough 
to understand it—you may wake up after 
this war as poor as a church mouse. 


This year Americans are going to make 
—minus taxes—125 billion dollars. 





But this year, we civilians are not going 
to have 125 billion dollars’ worth of goods 
to spend this on. We’re only going to have 
80 billion dollars’ worth. The rest of our 
goods are being used to fight the war. 


That leaves 45 billion dollars’ worth of 
money burning in our jeans. 


Well, we can do 2 things with this 45 
billion dollars. One will make us all poor 
after the war. The other way will make us 
decently prosperous. 


This way the 45 billion dollars 
will make us poor 


If each of us should take his share of this 
45 billion dollars (which averages approx- 
imately $330 per person) and hustle out 
to buy all he could with it—what would 
happen is what happens at an auction 
where every farmer there wants a horse 
that’s up for sale. 

If we tried to buy all we wanted, we 
would bid the prices of things up and up 
and up. Instead of paying $10 for a dress 
we're going to pay $15. Instead of $5 for 
a pair of shoes we’re going to pay $8. 
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IF YOURE MAKING MORE MONEY 


This bidding for scarce goods is going 


to raise prices faster than wages. Wages 
just won’t keep up. 


So what will people do? 


U. S. workers will ask for more money. 
Since labor is scarce, a lot of them will get 
it. Then farmers and business men who 





feel the pinch are going to ask more 
money for their goods. 


And prices will go still higher. And the 
majority of us will be in that same old 
spot again—only worse. 

This is what is known as Inflation. 


Our government is doing a lot of things 
to keep prices down... rationing the 
scarcest goods, putting ceiling prices on 
things, stabilizing wages, increasing taxes. 





But the government can’t do the whole 
job. So let’s see what we can do about it. 


This way the 45 billion dollars 
will make us prosperous 


If, instead of running out with our extra 


KEEP PRICES 


DOWN! 





dough, and trying to bid on everything in 
sight, we buy only what we absolutely 
need, we will come out all right. 


If, for instance, we put this money into 
(1) Taxes; (2) War Bonds; (3) Paying 
off old debts; (4) Life Insurance; and (5) 
The Bank, we don’t bid up the prices of 
goods at all. And if besides doing this we 
(6) refuse to pay more than the ceiling 
prices; and (7) ask no more for what we 
have to sell—no more in wages, no more 
for goods—prices stay where they are now. 


And we pile up a bank account. We 
have our family protected in case we die. 
We have War Bonds that’ll make the 
down payment on a new house after the 
war, or help us retire some day. And we 
don’t have taxes after the war that prac- 
tically strangle us. 





Maybe, doing this sounds as if it isn’t 
fun. But being shot at up at the front 
isn’t fun, either. You have a duty to those 
soldiers as well as to yourself. You can’t 
let the money that’s burning a hole in 
your pocket start setting the country on 
fire. 

* * * 


This advertisement, prepared by the War 
Advertising Council, is contributed by 
this Magazine in co-operation with the 
Magazine Publishers of America. 


Use it up 
Wear it out 


Make it do 
Or do without 
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Aeronautical Laboratory to the Aircraft Engine Re- 
search Laboratory, Cleveland, Ohio. 


R. A. Devlieg is vice president in charge of all plant 
operations for Nash-Kelvinator Corp., Detroit, Mich. 
He has been in charge of only Wisconsin operations 
and before that was production chief for Reo Moto 
Car Co. 


Roy Stevens, executive assistant at Internation: 
3usiness Machines Corp., becomes vice president. 


To serve as executive assistant to the president, 
George M. Williams joins Curtiss-Wright Corp., 
New York, N. Y. He was formerly with Consoli- 
dated-Vultee Aircraft Corp. 


Before becoming development engineer in the Bur- 
bank Div., Aircraft Accessories Corp., Burbank, Calif, 
Theodore H. Affleck was with Westinghouse Air 
Brake Co. ' 


To Dr. Joseph Slepian, developer for Westinghouse 
Electric & Mfg. Co. of the Ignitron, goes the Benjamin 
Garver Lamme medal award for 1943. 


Fritz Ziebarth has taken over the operation of Mor- 
row Aircraft Corp., Rialto, Calif. In charge of work 
there is E. M. Findlay, formerly with Hoagland- 
Findlay Engineering Co. 


Electric Controller & Mfg. Co., Cleveland, Ohio, makes 
Dr. John D. Leitch chief engineer. Before his 1937 


connection with the company he was with the Steel 
Co. of Canada. : 


Works manager at the Kenosha, Wis., plant of Nash- 
Kelvinator Corp. is Harold E. Long. 


3rown Instrument Co., Philadelphia, Pa., makes vice 
presidents of George M. Muschamp—engineering— 
and Paul L. Goldstrohm—production. 


General manager of the new Detroit Electronic Labo- 
ratory, 10345 Linwood Ave., Detroit, Mich., is John 
D. Gordon, ex-general-manager of Taylor-Winfield 
Corp., welder manufacturers. 


In Borg-Warner Corp’s. Norge Div. Paul H. Puffer 
becomes director of post-war planning concerning 
Norge appliances. 


W. H. Aubrey, vice president of Frick Co., is presi- 
dent of the Air Conditioning & Refrigerating Asso- 
ciation with J. P. Rainbault of General Electric Co. 
as first vice president and D. W. Russell of the Air- 
temp Div., Chrysler Corp., second vice president. P. A. 
McKittrick, Parks-Cramer Co. is treasurer. In the 
Air Conditioning & Refrigeration Machinery Associa- 
tion, E. T. Murphy, vice president of Carrier Corp. 
is chairman of the board with P. Y. Danley, Westing- 
house; F. T. Goes, Vilter Mfg. Co.; G. A. Heuser, 
Henry Vogt Machine Co.; S. E, Lauer, York Ice 
Machinery Corp.; F. S. McNeal, Universal Cooler 
Corp.; Harry Newcomb, Servel Inc.; H. R. Sewell, 
B. F. Sturtevant Co.; G. E. Wallis, Creamery Pack- 
age Mfg. Co.; and C. E. Wilson, Worthington Pump 
& Machinery Corp. as members. 
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* Our engineers will welcome an opportunity to work with you on your requirements. 


We recognize the new demands faced by motor manufacturers and are prepared to man- 
ufacture commutators meeting the strictest specifications. Our ability to produce—in 


quantity—will be a source of satisfaction. Contact: 
min 


E. D. MOON, President WM. P. KIRKWOOD, Vice President and Chief Engineer 


Aor- 


me TOLEDO STANDARD COMMUTATOR CO.—Toledo 6, Ohio 
“ HOMER COMMUTATOR CORP.—Cleveland 3, Ohio 
akes | HILLSDALE COMMUTATOR CO.—Hillsdale, Michigan 


1937 
Steel i THE NATION'S LARGEST EXCLUSIVE MANUFACTURERS OF QUALITY COMMUTATORS 


lash- 
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. PERMANENT MAGNETS 


uabo- 
John a= , ; 
field | Tue Arnold Engineering Company produces all 


ALNICO types including ALNICO V. All magnets 


uffer Lee jl 
rning | |Ny are completely manufactured in our own plant 


under close metallurgical, mechanical and magnetic control. 
presi- 


Asso- 
c Co. 
i. respondence is freely offered in solution of your magnetic 


Engineering assistance by consultation or cor- 


n the 
socia- 
Corp. 
sting- 
user, 
k Ice 
cooler 
well, 


Pa ARNOLD ENGINEERING ((OMPANY 


Pump 
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design problems. All inquiries will receive prompt attention. 
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BUILDERS OF ELECTRICAL EQUIPMENT... 


DTT hye CAN HELP 
YOU PLAN POST WAR - 
EQUIPMENT....... 


Be sure to consider Automatic Time Controls in 
your plans for post-war equipment and machinery. 
Paragon Timers are being used for an amazing 
variety of jobs . . . they are accelerating machinery 
efficiency and human efficiency . . . saving time and 
increasing production. 

Ask a Paragon Timer Engineer to help plan your 
post-war equipment. No charge; no obligation. 


PARAGON ELECTRIC COMPANY 
700 Old Colony Building @ Chicago 5, Illinois 


SINCE 1905 
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% Manufacturers of sensitive equipment for 
industrial and military needs, have found the 
integrating advantages of IN-RES-CO resistors 
of particular importance where space is limited. These exceed- 
ingly compact components offer dependability under severe 
atmospheric and electrical conditions because each must pass a 
voltage breakdown overload test of 100% their rated working 
voltage. Literature will be sent promptly on request without 
obligation. 
TYPE RL (at left), 146 Watt, Non-inductive, Standard tolerance 
12% _Maximum resistance 500,000 ohms, Size }2" diam. 
> g > 
TYPE SL (at right) 1 Watt, Non-inductive, Standard tolerance 
coh Maximum resistance 1 Megohm, Size +4" diam. x 15,16” 
igh. 


AMITY STREET, LITTLE FALLS, N. J. 


a 


Corp.; Harry Newcomb, Servel Inc.; H. R. Sewell, 
B. F. Sturtevant Co.; G. E. Wallis, Creamery Pack. 
age Mfg. Co.; and C. E. Wilson, Worthington Pump 
& Machinery Corp. as members. 


Robert H. Wendt of Taylorcraft Aviation Corp., 
Alliance, Ohio, goes from chief engineer to vice presi- 
dent while Kenneth W. Tibbits, production manager, 
is given the same title. . 


At Bendix Aviation Ltd., North Hollywood, Calif, 
Mel Burns takes charge of operations management, 
He has been associated with president Palmer Nich- 
olls for a number of years. 

President of the Aerovox Corp., New Bedford, Mass., 
S. I. Cole is elected a member of the executive com- 
mittee of the Radio Manufacturers Association. 


At Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa., a centralized electronics consulting body 


G.F.JONES @ C.J.MADSEN AMOS J. GERMAIN 


consists of Gordon F. Jones (power conversion), 
Carl J. Madsen (control, heating, and education), 
and Amos J. Germain (commercial relations). 


George H. Johnson resigns from WPB tools division 
to resume active direction of Gisholt Machine Co., 
Madison, Wis. John S. Chafee, ex-vice president of 
3rowne & Sharpe Mfg. Co., Providence, R. I., takes 
his place. . 


Arthur Raabe becomes vice president and group ex- 
ecutive at Bendix Aviation Corp., Detroit, Mich. 


Formerly assistant chief engineer of the operations and 
engineering department, American Telephone & Tele- 
graph Co., New York, N. Y., H. S. Osborne is now 
chief engineer. He is, also, currently president of the 
American Institute of Electrical Engineers. 


Engineer in the receiver division of the electronics 
department of General Electric Co., Bridgeport, Conn., 
is W. M. Angus. 


Neal Dow Becker, president of the Intertype Corp., 
Brooklyn, N. Y., is a vice chairman of the National 
Industrial Conference Board. 


Eric Dudley, materials and standards engineer at 
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2 Fibre Washers Compensate 
for Various Panel Thicknesses 


MODEL NO. 50 is one of the most 
versatile and most popular of all 
DRAKE Jewel Light Assemblies. 
It is used by practically all leading 
American aircraft manufacturers. 
Many makers of radio and other 
electrical devices also specify the 
No. 50 for signal and illumination 
purposes. Among its outstanding 
features are the two fibre washers 
which make possible quick easy 
mounting on different panel thick- 
nesses. The lamp is removable from 
front of panel. The No. 50 is only 
one of many fine dial and jewel light 
assemblies made and patented by 
DRAKE . . world’s largest exclusive 
manufacturer. Is our newest catalog 
at your fingertips? 


dial and Jewel 


TYPE NO. 50 


Patent No, 2220516 


PILOT LIGHT ASSEMBLIES — 


OU Gath eee ate 
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Does the application call for a low-loss insulation . . . a material 
that is moisture resistant, tough, rugged, light in weight and which 
can be pressed, threaded or machined to close tolerance? 
LAVITE may well be your answer. We'll be glad to supply an 
assortment of samples for your own laboratory testing. 


VE 


Main Office & Works: Chattanooga, Tenn. 

New York Cleveland New England 
RG Te PL a P.O. Box 196 
J. A. Tompkins oe oe ty al tt) 
Los Angeles, 4116 Avalon Bivd., Electrical Manufacturers Supply Co 


atta tT) 
549 W. Randolph St 
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PARTNERS 


- - - in World-Wide Aerial Warfare! 


* Pygmies in size, but giants in achievement are WILCO 
Thermometals (thermostatic bimetals) and WiLco Elec- 
trical Contacts. 

* Either paired with the correct W1Lco Thermometal, 
or used alone, WiLco Aeralloy Aircraft Magneto Con- 
tacts are doing their part to assure smooth airplane 
performance. Other Witco Electrical Contacts are 
giving equally dependable service in tank, ship and gun 
applications. 

* Witco Thermometals, either separately or in con- 
junction with WiLco Electrical Contacts, are being used 
with the same success for aircraft oil temperature con- 
trol and in various instruments for the Army and Navy. 


Botu AVAILABLE FROM ONE SOURCE 


* The facilities of Toe H. A. Witson Company permit 
manufacturing customers to secure both electrical con- 
tacts and thermostatic bimetal from a single source. 
This is important because materials from these two 
groups are frequently used in conjunction, as parts in 
the same device. The most effective use of one necessi- 
tates a knowledge of the other. Wi co sales and engi- 
neering representatives are familiar with both Electrical 
Contact and THERMOMETAL application. Send us your 
problem for analysis. 


Witco Propucts are: Contacts — Silver, Platinum, 
Alloys, Powder Metal. Thermostatic Metal — High and 
Low Temperature with Electrical Resistance from 24 to 
530 ohms per sq. mil,-ft. Precious Metal Collector 
Rings for rotating controls. Jacketed Wire — Silver on 
Steel, Copper, Invar, or other combinations requested. 


Tue H. A. Wirtson ComMPpANY 


105 Chestnut St., Newark, N. J. 


Branches: Chicago * Detroit 





GUNS BLAZING... 
SIRENS WAILING! 
Powerful Tank 


Sirens use--- 


: Ce IAG Reel) a 
aa 
Deep-throated shrieking sirens loud enough to strike terror to 
enemy hordes, are part of the Tank equipment of our U. S. Tank 
Corps. But space is limited in crowded tank interiors. Tiny, but 
powerful, EMC Fractional H. P. Motors solved the problem— 


providing typical ‘‘super-power” in a compact package capable 
of standing the tough pace of tank jolting. 


This is just one of many EMC ‘‘Custom-Built'’ Motor jobs now serving our armed 
forces on land, sea and in the air... . The evidence of EMC skill and knowledge 
always ready to serve YOU on special fractional power needs. Remember this 
wealth of experience when you come to post-war motor problems. 


Write today for the EMC SERVICE SHEET to 
help you to accurate and timely data on your 
motor needs. 


ELECTRIC MOTOR CORPORATION 


1204 State St. Racine, Wisconsin 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 


For special heads, threads, finishes, 
etc. — on fastenings of any metal or 
alloy adapted to cold-upset—depend 
feoxvs on Progressive. 25,000,000 is our 
STAMPS weekly output; customer satisfaction 
our daily achievement. 


O/T mm aia Sy Ad eto ta 
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Curtiss-Wright Corp., New York, N. Y. is chairmay 
of both the Eastern Div. and the country-wide organj- 
zation of National Aircraft Standards Committee. 

At Kearney & Trecker Corp., Milwaukee, Wis., J. L, 
Trecker becomes executive vice president; R. W. 
Burk, sales vice president; E. W. Trecker, many 
facturing vice president; and J. B. Armitage, ey 
gineering vice president. 


For the second four-year term, membership of the 
National Academy of Sciences elects as its president 
Dr. Frank B. Jewett, vice president of AT&T and 
chairman of the board of Bell Telephone Laboratories. 
Dr. Vladimir Zworykin, director of electronic re- 
search at Radio Corp. of America and Dr. Lee Alvin 
DuBridge, director of radiation laboratories at Massa 
chusetts Institute of Technology, were among 26 ney 


people elected to membership in the Academy. 


V. H. Peterson goes from vice president of the Ellio 
Co., to be assistant to the president at Baldwin Loc 
motive Works, Philadelphia, Pa. 


At Bellanca Aircraft Corp., Wilmington, Del., An- 
drew F. Haiduck is vice president in charge of 
engineering. 


Aero Industries Technical Institute advances H. B. 
Harms from assistant general manager to vice president. 


LaMotte T. Cohu, chairman of the board of Northrop 
Aircraft Inec., Hawthorne, Calif., is president of the 
National Aircraft War Production Council. 


Harry Agerter is general manager of Aircraft Com- 
ponents Inc., and in charge of both the Van Nuys, 
Calif., and the Wichita, Kan., plants. He has been in 
the aircraft division of Engineering & Research Corp., 
and simultaneously WPB aeronautical consultant. 


Ex-chief engineer of Simonds Saw & Steel Co., Fiske 
R. Jones is manager of the Darlington Plant of United 
Aircraft Corp. 


At Murray Corp., Scranton, Pa., Frank E. McGary 
becomes manager of a new plant. His old position of 
engineering and mechanical division chief is filled in 
Detroit by O. F. Graebner. 


Bendix Aviation Ltd., North Hollywood, Calif., makes 
Palmer Nichols president. He will continue to handle 
the function of general manager. 


In the industrial heating division of General Electric 
Co., Schenectady, N. Y., R. M. Cherry is appointed 


assistant manager. 


Alfred Marchev goes from vice president to executive 
vice president of Republic Aviation Corp. He will 
continue as general manager of the Farmingdale, L. 1 
plant and also assume responsibility for the Evans- 
ville, Ind. works. 


| Returning from two years of service with WPB and 
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New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic ... the rivet is fed, inserted 
and clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies ... we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.”’ 


Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 
4 rivets ot a time...bench or pedal types. 


CHICAGO RIVET 


A ¢ AO, Par ae 


9600 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 


US I oe ke ae ek? 


3501 WEST ADDISON STREET e CHICAGO 
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TAKE 1T APART 
AND SEE WHY’ 


Littelfuse mountings excel in protection 
for fuses, and safe inspection, 
removal and replacement. 


EXTRACTOR POSTS 


Molded of black bakelite—thoroughly insulated 
preventing corrosion and shorts. 


Positive Fuse Grip permits full visual shock-proof 
inspection. 


Anti-vibration Terminals. Side and end terminals 
integral with metal parts. Prevent vibration. 
Spring-activated Cup insures positive continuous 
electrical contact. 

Knob pulls and holds Fuse. Special grip prevents 
fuse from dropping out. 


QODOO00 


Fuse can be taken from knob only by hand. 


AIRCRAFT MOUNTINGS FOR 4 AG FUSES 
Screwdriver and finger operated. Length overall 25%". 


CAT. No. 1212) MAX. CURRENT APPLICATIONS 
AMPS. Aircraft, radio circuits, protect- 


- : ing vacuum tubes, transformers, 
40 lighting, small motors and many 
other general aircraft circuits. 
INSTRUMENT FUSE MOUNTINGS FOR MOTORS AND 8 AG FUSES 
Screwdriver and finger operated. Length overall 254". 
CAT. No. 1087 |MAX. CURRENT APPLICATIONS 
AMPS. Meters, and delicate instruments, 
: radio "B'' circuits, thermo- 
: ' couples, test equipment, small 
; 15 rectifiers and power tubes for 
general instrument protection. 
EXTRACTOR POST MOUNTINGS FOR 3 AG FUSES 
Screwdriver and finger operated. Length overall 21/2”. 
CAT. No. 1075 [MAX. CURRENT APPLICATIONS 
é AMPS. Radios, auto radios, amplifiers, 
: ' fractional h.p. motors, magnets, 
, = 15 rectifiers, plate circuits, etc. 
Littelfuse makes mountings for every instrument purpose. 
Wire or write for details. 
LITTELFUSE INC. 
260 ONG ST. 4757 RAVENSWOOD AVE. 
EL MONTE, CALIF. CHICAGO, ILL. 





% The Furnas Five Horsepower Magnetic 


Reversing Switch was the first to be de- 


signed as a single unit, instead of being 


made up of two separate contactors. 


This design made it possible to reduce the 
Switch to a very compact size without reduc- 


ing horsepower, quality or ruggedness. 


This improved Switch is suitable for the 
most severe plugging duty and has an ex- 
ceptionally long life. The action is fast, 


due to light weight of moving elements. 


% Coils are so well designed that Switch 
can be operated 500 reversals per minute 
without undue heating of coils. 
Mechanical life of Switch is 
well over 5,000,000 cycles. 
Can be furnished for panel 
mounting or with standard or 


watertight enclosure. 


For complete informa- 
tion, ask for Furnas 
Bulletin 4216. Furnas Electric Co., 
418 McKee St., Batavia, Illinois. | 
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the USAAF, Millard Romaine assumes new duties 
as assistant to the president of Cincinnati Milling Ma- 
chine Co., Cincinnati, Ohio. Lester F. Nenninger, 
head of engineering is works manager to succeed 
W. Peaslee, retired. 


Instead of succeeding Sidney Rolle as vice president 
of Scomet Engineering Co., incorrectly reported in 
June in this department, E. W. Clark of the wire 
and cable section of General Electric Co. succeeds him 
as vice president of the Wire Association. 


At Harvard University, for his development of elec- 
trically squeezed quartz crystals for narrowing of radio 
frequency bands, G. W. Pierce gets the Franklin Medal 
and honorary membership in the Franklin Institute. 


Chief engineer of Heintz and Kaufman Ltd., South San 
Francisco, Calif., is Winfield G. Wagener, electronic 
tube and uhf. circuit development specialist. 


Head of the engineering department of the American 
Metal Hose Branch of American Brass Co., Water- 
bury, Conn., John L. Vaill leaves to form a new com- 
pany for design and manufacture of special machinery 
for the aircraft industry and outside subcontractors. 


All American Aviation Inc., Wilmington, Del. loses 
president Richard C. du Pont who is special civilian 
assistant in charge of AAF glider program, succeeds 
him with H. R. Basley as president. 


Harry D. Smith becomes first vice president and 
executive engineer Globe Hoist Co., Philadelphia, Pa. 


Recently made vice president and engineer of Farrel- 
Birmingham Co., Austin H. Kuhns changes his loca- 
tion from Buffalo, N. Y., to New York, N. Y. 


From assistant chief engineer, St. Paul Hydraulic Hoist 
Co., Minneapolis, Minn., advances Ray A. Penny to 
the position of chief engineer. 


Formerly assistant chief engineer of Champlain Corp., 
Bernard R. Schneider joins Chicago Pneumatic Tool 
Co., Hydraulic Div., Garfield, N. J. as chief engineer. 
Anthony Kes from Champlain is his assistant chief 
engineer. 


Retiring from active naval duty, Rear Admiral Stan- 
ford C. Hooper plans to devote himself to assisting 
the electronics industry all possible as a consultant. 


Newly formed is an RCA subsidiary . .. RCA Service 
Co., which will install and service radio and sound 
equipment for the armed forces all over the world. 
Edward C. Cahill is president. 


Henry D. Moreland becomes manager of the x-ray 
products agency, and specialties department of West- 
inghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


Western Electric Co., New York, N. Y. puts Frederick 
R. Lack in charge of its radio division, gives him the 
title of vice president. He has just returned from 
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TURING 


Cover any board with most perfect drawing surface yet 
conceived, the No-INK DRAWING BOARD Top. Makes 
discarded, worn or good boards work better than new,— 
new boards more efficient. Attach in 10 minutes. Costs 
little. Oomphs drafting speed, economy. No ——a— 
ink, no manila, no thumb-tacks. Used in thou- 

sands of plants. For details write Sane 


W. H. LONG CO., 425 N. CLARK STREET, CHICAGO esr. 1911 


KESTER 
FLUXES 


44 Veen Old 


WRITE US YOUR PROBLEM 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, N. 
Canadian Plant: Brantford, Ont. 





BETTER INSULATION— 
MORE WINDING AREA, IN 


Pee. 
BOBBINS 


Can take larger gauge, or more wire same gauge. 
Space saving. Lightest bobbin type made. Round, 
Square, Rectangular. ANY QUANTITY—PROMPT 
DELIVERY to your specifications. Let us make 
up sample. Write 


PRECISION PAPER TUBE CO. 


Also Dielectric Paper Tubes... spirally wound 
2035 W. CHARLESTON ST. CHICAGO, ILL. 
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PRECISION PARTS 


4 MORE ACES UP 
UNCLE SAM’S SLEEVE 


Precision-machined, precision-ground on all diameters and threads. 


Elevating shafts . . . vertical training shafts . . . screw 
leveling shafts . . . just so many metal parts to the unini- 
tiated. To the Jap pilot in a Zero, however, they mean 
anti-aircraft fire too accurate for comfort. 

These vital parts of an anti-aircraft gun are typical of 
the ability of Ace to do fine precision-work on a mass- 
production basis. The ground tolerances are .0003” (1/30 
the thickness of a human hair) . . . key-ways are held 
within .0004” and must be absolutely parallel from end to 
end and side to side . . . concentricity between diameters 
is held to less than 0005” ... and threads must be ground 
for the fine accuracy so essential to final assembly and 
quick replacement. 

Today, the demand is for speed, and Ace offers its 
facilities to other manufacturers on a 24-hour-a-day, 
7-day-a-week pro- 
duction basis, em- 
bracing: 1. The 
finest machines in 
the industry. 2. 
Managerial know- 
how for producing 
parts twice as fine, 
ten times as fast, 
as ever before. If 
you have small 
parts for stamp- 
ing, machining, 
grinding, or as- 
sembling, send us 
a sample, a sketch, 
or a blue-print for 
quotation. 


This new booklet describes the facilities available 
at Ace for the machining, assembling and heat treat- 
ing of small parts. A copy will be gladly sent 
upon request. 


ACE MANUFACTURING 
CORPORATION 
for Precision Parts 
1247 E. ERIE AVE., PHILADELPHIA 24, PA. 
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RECTIFIERS 


Can Simplify Designs, 
Reduce Costs, 
Product 


BECAUSE of war's demands—and the resultant research and 
development—the use of dry plate metallic rectifiers has 

made tremendous advances. Today they are being used for 

applications once thought impractical; almost impossible. 


Efficiency! 


lf your products involve the use of Direct Current, write us, 
giving complete details. Our Engineers will gladly study 
your problem and tell you if modern rectifiers or D. C. power 
supplies are applicable to your needs; as they have been to 
a great many others. 


Over twenty-five years experience in the development, design 
and manufacture of selenium and copper sulphide rectifier 
plates and stacks, as well as D. C. power supplies and con- 
version assemblies, is at your service. 


AVAILABLE SOON —A new Data and Specification Catalog of 
B-L Copper Sulphide and Selenium Rectifier Stacks and Rectifier- 
Transformer Assemblies (Including Battery Chargers, D.C. Power 
Supplies, etc.). A copy is yours freé as soon as it is ready. Please 
request it on your company letterhead. Address Dept. E. 


ELECTRICAL 
RECTIFIERS 


Washington where he was director of the Army-Nay, 
electronics procurement agency. 


At Penn Engineering & Mfg. Corp., Doylestown, Pa. 
E. A. Swanstrom is president and general manager 
while B. C. Sandemar is vice president and chief en- 
gineer. Both come from Elastic Stop Nut Corp, 
America. 


Plant of Cook Electric Companys bellows division js 
managed by William F. Laser, late of Chicago Metal 
Hose Co., Chicago, Ill. 


AND ABOUT COMPANIES 


In Cleveland, Ohio, Carter Products Co. moves to 
larger quarters at 6921 Carnegie Ave. 


Stewart-Warner Corp. leaves its 1828 W. Diversey 
Parkway address to establish its executive offices in the 
3uilders Bldg., 228 N. LaSalle St., Chicago, IIl. 


From North Ridgeville, Ohio, Ridge Tool Co. goes 
to Elyria, Ohio, to occupy its new plant and offices 
offering additional production and administrative areas. 


Purchasing the Evans Flexible Reamer Co., Chi- 
cago, Ill., Lempco Products Co.. Bedford, Ohio, will 
change the name to Evans Reamer & Machine Co. 
Lempco is, this year, celebrating its twenty-fifth anni- 
versary. 


Aviation Corp. expands the manufacturing facilities 
of its Lycoming Div., Waliamsport, Pa., by the addi- 
tion of a $50,000 plant which will boost subcontract 
capacity 30 per cent, own opposed-type engine work 
20 per cent. 


An aircraft fasteners division is a new part of the 
American Institute of Bolt, Nut, and Rivet Manu- 
facturers. 


In Chicago, Western Electric Co. is operating an 
overflow capacity plant on N. Kolmar Ave. 


Cline Electric Mfg. Co. moves from W. Pershing 
Rd., Chicago, Ill., to 4550 W. Lexington St. New 
quarters include 48,000 sq. ft. of space in a four-story 
building. 


Fiftieth anniversary of operation is being celebrated by 
the S. Heller Elevator Co., Milwaukee, Wis. 


Sylvania Electric Products Inc. purchases plant and 
machinery of Electro Metals Inc., Cleveland, Ohio. 
Normal business relations and manufacture will con- 
tinue at Electro Metals. 


In Robesonia, Pa., the hosiery plant of W. F. Muller 
Inc. becomes a part of National Union Radio Corp. 
It will be used for tube manufacture after a necessary 
hiatus for personnel training and other preparation. 
National Union has pursued a policy of distributed 
facilities for some time. 


With the expressed goal of integrating electronic prod- 
ucts into the engineering systems of various industries, 
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TURING 


We can supply you with what- 
ever you need in contacts, 
whether for light or heavy duty 
in any shape or size you may 
specify in platinum, palladium 
or their alloys, silver or gold. 
We make contact screws, studs, 
bars, plates, washers, lami- 
nated and inlay contact strips 
in any width and _ thickness. 
We are the largest refiners and 
workers of the precious metals 
in the world and our engineer- 
ing staff is always ready to 
consult with you. 


ie ameeenaiad 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


aU eB A A, MFG.CO. Inc. 
150 EXCHANGE ST. MALDEN. MASS. 


REFRIGERATION 
PARTS NEEDED 


@ Idle and surplus inventories of refrigeration parts can 
now be put to essential use in helping to maintain the 
nation’s huge investment in refrigeration. 

We buy outright for cash, usable parts for distribution 
to over 20,000 refrigeration service-men customers. Let 
us put your idle inventories to good use—you will then 
be helping conserve scarce and precious materials. 


THE HARRY ALTER CO. 


1728 So. Michigan Ave., Chicago, Ill. 
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ASIDE FROM 
QUICK DELIVERY... 


BAER FIBRE 
FABRICATIONS 


WILL DO A JOB! 


BAER vulcanized fibre 
and phenol fibre fab- 
rications are meeting 

strict specifications be- 


cause of the high cal- 


ibre of workmanship 
SHAPES WLS La cnieidiitien tes acai 


part. Their diversity 

SCM Lhe = of applications, plus 
the dielectric and me- 

chanical advantages 

IN ANY QUANTITY REQUIRED inherent in these ma- 
terials, can solve both 

production and cost problems. Our 

engineers are available for col- 

laboration; inquiries are invited. 


N. S. 


a 


BAER COMPANY 


— FABRICATION 


9-11 MONTGOMERY ST., HILLSIDE, NEW JERSEY 





“SELENIUM RECTIFIERS 
a PLUS 
FANSTEEL “KNOW-HOW” 
Make D-C Power 
SIMPLE 


Complete rectifier 
power cabinet, de- 
signed and built by 
Fansteel to supply 
controlled d-c for 
profiling machines. 


The great flexibility of the Selenium 
rectifier, combined with Fansteel’s long 
experience in rectifier development, per- 
mits its economical adaptation to practi- 
cally any desired d-c power requirement 
from a few filtered milliamperes for elec- 
tronic applications to several kilowatts for 
heavy duty industrial service. 


If your product requires direct current, 
Fansteel can serve you in two ways: 


Complete Rectifiers: D-C power 
units in housings, complete with trans- 
formers, controls,’ meters, terminals, 
filters. Wide choice of standard mod- 
els, or special units designed and built 
to specifications. 


Rectifier Components: Seleniumrec- 
tifier sub-assemblies or components, 
mounted and wired if desired, ready for 
installation as a part of your product. 


Write for recommendations, information 
and literature 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS 
WTI Lorie bee te ISITE EI Since 19.24 


| group of engineers to operate as consultants to {| 


Westinghouse Electric & Mfg. Co. sets up a central] 


ne 


company divisions directly in contact with the field, 


The engineering and consulting organization of Pecker, 
Simpson & Gladeck, Philadelphia, Pa., has formed 
a connection with Langley Aviation Corp., New 
York, N. Y., Plywood processes and methods and 
their licensing are involved. 


Additional plant space is being provided at Adrian, 
Mich. for the production of electric signalling systems 
by Schwarze Electric Co. 


| Powder Metallurgy, Inc., Long Island City, N. Y., 


is absorbed by General Bronze Corp. which has five 
plants in operation in the area already. 


| Moving to 70 Mill Road, New Rochelle, N. Y., Port- 


| changed to Plastic Manufacturers, Inc. 


man Machine Tool Co. acquires larger quarters. 


Name of Thomas Mason Co., Stamford, Conn., is 
No other 


| changes are involved. 


| In an effort to extend the uses and specification of 


metal stampings, 60 representative companies in the 


industry are organized into the Pressed Metal Insti- 





tute which will undertake various research projects 


| on the subject. 


Webster-Chicago Corp. sells its Armitage Ave., 
Chicago, plant to Webster, Products, who will con- 


tinue the same business without other change. 


| Styrene is being produced for elastomer synthesis by 


the new 50,000 tons-per-year plant of Monsanto 


| Chemical Co., Texas City, Tex. 


| Westinghouse Electric & Mfg. Co. opens a new 
| East Coast blackout radio equipment plant covering 


four acres and devoted to Army communications equip- 


| ment of various kinds. 


In Bloomfield, N. J., the recently organized develop- 
ment division of Curtiss-Wright Corp., moves into 
its newly acquired factory. 


Detroit Electronic Laboratory is a new organiza- 


| tion located at 10345 Linwood Ave., Detroit, Mich., 


| to produce new electronic tubes and render a war- 


time service by repairing used ignitron tubes. 


An electrical control division is the latest service ex- 
tended to industry by Allis Chalmers Mfg. Co., 
Milwaukee, Wis. 


Waite Mfg. Div., Picker X-Ray Corp. changes its 
address to 17325 Euclid Ave., Cleveland, Ohio. 


At Institute, West Va., the first of the integrated syn- 


| thetic rubber plants is opened by United States Rub- 


ber Co. Owned by the Government, the plant cost 
$56 million and will produce about 14 the elastomer 


| required by the U. S. 
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MEE: 
SCREWS 


RU YT 
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COMPLETE 96-PAGE STRONG- 

HOLD CATALOG WE'LL 

GLADLY SEND YOU A COPY 
ON REQUEST 


9 Weeks... © 
ALUMINUM WASHERS 


MADE to Army, Navy and Air Corps specifications 
in Aluminum and Aluminum Alloys. Large stocks; 
wide range of sizes. Also stock deliveries on steel 
washers and lock washers in most sizes. 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicago. Hl. 


SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 D.P.) 


new 
ering 


4 to 6 
Weeks... 
MACHINE 
SCREWS 


er This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


elop- 
into 


niza- 


fich., 
war- 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 


MADE to highest quality standards. Each oper- 
ation checked and inspected constantly—no burrs 
on slots; no undersize or oversize screws: header 
dies changed frequently to assure correct tolerances. 
“AN” or commercial specifications. Drilled screws 
a specially. Send samples or sketches for prompt 
quotations on “SPECIALS.” 


Co., urgent need will be given careful 
consideration. 





It’s Faster to Telephone... 
aid Call WHITEHALL 4680 


| ae | MANUFACTURERS 
Rub- A a ¢ AF male ee ee 


ar pon Re Sa SCREW PRODUCTS 


tomer 212 West Hubbard St., Chicago 10, Ill. 
2650 W. MEDILL AVE. Ph. HUM, 3482 
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Wlew Bulletins, Catalogs. To Aid You 
In Specifying Materials and Parts 


Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 


AIRCRAFT THERMOSTATS. Combine catalog 
listings with several allied items which have been is- 
sued previously. Loose leaf Bulletin No. F1781 in- 
cludes cabin, cabin-duplex, remote bulb, and duct types 
and extensive data is provided for each kind. Cabin 
types can be either for proportioning service or snap 
action. Bimetal elements are described as avoiding 
effect of barometric changes. Fine silver contacts will 
handle 0.5 amp. at 24 volt de. 
shown as 60 to 80 deg. F. 


Standard ranges are 
Remote bulb style is also 
for proportioning or two position control. Current 
ratings are the same and the contacts are equipped with 
rf.-eliminating condensers. Ranges are listed as 0 to 
320 deg. F. in 80 deg. steps. Duct type goes up to 
340 deg. in the same steps but handles 2 amp. at 24- 
volt non-inductive dc. Are suppressors are listed for 
inductive load specification points. Barber-Colman 
Co., Rockford, Ill. 


RUBBER-LIKE PLASTIC PARTS. Moldable 
from plasticized polyvinyl alcohol. Technical data bul- 
letin 3-243 discusses suitable grades, plasticizers, prep- 
aration of molding compositions, molding, physiological 
properties, samples, standard packages and the like. 
Charts show hardnesses of various compositions versus 
per cent plasticizer. Molded products are described 
as tough and elastic with outstanding resistance to the 
action of solvents, oxygen, light, heat, and vibration. 
These articles, although they resist deterioration by 
oils, fats, greases, alcohols, esters, ethers, ketones, 
aliphatic and aromatic hydrocarbons, cannot be speci- 
fied for uses bringing them into contact with water 
for prolonged period since it will-cause softening, swell- 
ing, and loss of strength. E. I. du Pont de Nemours 
& Co., Wilmington, Del. 


POLYPHASE SQUIRREL-CAGE MOTORS. 
Range from 1/6 to 600 hp. Catalog, Form 344A, 
shows different kinds of construction and these five 
basic types offered in various combinations. Covered 
are: Continuous-duty open-rated general-purpose; 
splash-proof; totally enclosed fan-cooled; explosion 
proof; and enclosed. From the points of view of 
torque and current characteristics, the types are: Nor- 
mal starting torque, normal starting current, normal 
slip combinations from 1/6 to 600 hp. for drives where 


214 


controls, finishes, etc., for inte- 
gration within complete products 
of various kinds. 


Engineer, designer and execu- 
parts, equipment. motors, drives, tive readers of 


MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads cf their com- 
pany, directly to the manufac- 


ELECTRICAL turer, at addresses indicated. 


the load builds up with the speed or is applied after 
full speed is attained; high starting torque, low start- 
ing current; normal slip from 5 to 600 hp. for hard 
starting pump-and compressor-type loads; high start 
ing torque, low starting current, high slip sizes from 
14 to 75 hp. for intermittent impact and shock loads: 
and low starting torque, extra low starting current, 
normal slip models from 40 to 600 hp. for easy-to 
start loads in points of specification where low starting 
current is particularly to be desired. Details of each 
type are reviewed and discussed at length. Century 
Electric Co., 1806 Pine St., St. Louis, Mo. 


DEAD-FRONT MARINE SWITCHGEAR. Pro- 
motes safety and, as a consequence, compactness of in- 
stallation. Bulletin 3100 shows how confinement oi 
live parts to rear of the equipment makes it possible 
to reduce operational clearances around front and save 
installation space. Apparatus. described is of a design 
such that branch units can be interchanged with any 
standard fuse or breaker rating within the range of 
the unit and that fusible switch units or circuit break- 
ers can be quickly removed for inspection or replace- 
ment without disturbing other circuits. Illustrated are 
generator and distribution switchboards; panelboards; 
switches; circuit breakers; and component parts with 
notations as to advantages of types and construction 


Square D Co., Detroit, Mich. 


WHAT METAL PARTS CAN DO. Covers the 
past, present, and imagined future activities of the 
company with illustrations of the actual products of 
the first two phases. They include cabinets, escutch 
eons, panels, stove lamps, metal trim, glass and metal 
dials for the past items; aircraft engine parts, cabi- 
nets, panels, controls, fluorescent dials, radar com- 
ponents, and heat treated aluminum parts. Improve 

technology and facilities are described and tendered in 
the continued service of the industrial specifier. Crowe 
Name Plate & Mfg. Co., 3701 Ravenswood Ave., 
Chicago, III. 


AIR EXPRESS FACTS AND FIGURES. Pre- 
sented for the guidance of anyone requiring speedy 
transport of materials of war or peace. War shipment 
handling, including information on the procedure for 
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BIDDLE BULLETINS 


@ Use of Hand-driven “Megger”’ 


Testers, Bulletin 1655-Q. 


@ How to Test Insulation and 


Avoid Trouble in Electrical 
Equipment, Bulletin 1640-Q. 


@ Various types of ““Megger”’ In- 


sulation Testers, Catalog 1685- 


@ Bulletin 1735-Q on the New 


U. S.-made ‘“Megger’’ Insula- 
tion Tester in plastic molded 
case 


AS RECENTLY AN. 
NOUNCED, we are now build- 
ine “Megger’ instruments in 
this country, and are in produc- 
tion on the popular **Meg” and 
“Super-Meg”’ types. The accept- 
ance accorded these new all- 
U. S.-made instruments has 
added to our already large back- 
log of orders, which we are now 
filling as rapidly as possible. 
Your orders for “‘Megger’ in- 
struments will be accepted ac- 
cording to priority ratings and 
with our assurance that delivery 
will follow as quickly as our 
further-expanding facilities will 
permit. 


a 


te 


Now, more than ever, it is vital to hold 
electrical failures to a minimum. Periodic 
testing of the insulation of motors, gen- 
erators, cables, signal-control and other 
electrical apparatus can save priceless 
time and protect irreplaceable equip- 
ment. Testing with a “Megger” instru- 
ment is only a matter of minutes, but it 
can reveal potential damage and save 
days of costly delay. 


pletely self-contained— wholly independ- 
ent of batteries. Simply connect to the 
equipment under test, turn the hand 
cranked generator and read insulation 
resistance directly by the pointer over 
the scale. Over 40 years of service in in- 
dustry has proved the value of “Megger’”’ 
Practice. 

Write for any or all of the bulletins 
listed and a free copy of the Pocket Man- 


“Megger” insulation testers are com- ual of ““Megger”’ Practice, No. 1420-Q. 


JAMES G. BIDDLE CO. Ee PHILADELPHIA 7, PA. 
ea, many skilled hands to 
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Winning this war requires many skilled hands — 

from those that trip the bomb rack to those that 

wield a torch. Realizing this, war production con- 
nt a tracts are being broken up into smaller and smaller 
<M bits and delegated to plants best able to do the job. 


at If your present products call for springs, take no 
chances on “bottle necks.” There is still open time 
in the Peck plant for the manufacture of wire springs 
A ve., and forms up to 4%” wire size — any type, any metal. 


Send us your specifications for consideration. You 
will hear from us immediately. 
Pre 
a | ' L # SPRINGS for VICTORY PRODUCTS 
a6 2 THE PECK SPRING COMPANY 12 Grove Ave. Plainville, Conn., U. S. A. 
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Model W2C 
2 and 3 KW 
Water cooled 


Series. 


EL ECTRICITY 
hee Any Job-Anywhere 


* ONAN GASOLINE DRIVEN ELECTRIC PLANTS 
provide electricity where not otherwise available and for 
emergency and standby service. Especially suited for industrial, 
contracting, engineering applications. 


Thousands of these sturdy, reliable plants are doing a winning 
job in the war for all branches of the armed services. 


Sizes from 350 to 35,000 watts. A.C. 50 to 800 cycles, 
110 to 660 volts. D.C. 6 to 4000 volts. Also dual A.C. 
and D.C. output models. Air or water cooled engines. 


Your inquiry on present or post war needs will receive prompt 
attention, 


( _ 


"iF . ELECTRIC PLANTS 


D. W. ONAN & SONS 


2061 Royalston Ave., Minneapolis, Minn. 


Cleve-Tung NON-LEAK Seal Rod deserves 
that designation. This product, thanks to our 
new patented process, has an improved grain 
structure. Elongated grains are broken up, 
removing the hazard of leaks in grain bounda- 
ries. As a result, the life of the vacuum is 
lengthened, so that the performance of power 
tubes, particularly in radar work, is rendered 
more reliable... Write for details. 


CLEVELAND TUNGSTEN, INC. 


Pe eae ee . GaSe 0 ea 











getting necessary priorities, is accompanied in Bulle- 
tin No. DR-443 by a map and list of priority offices. 
data on packing, flying times, services and charges. 
Less essential shipments are treated on a “space ayail- 
able’’ basis. Air Express Div., Railway Express 
Agency, 230 Park Ave., New York, N. Y. 


RENEWABLE AIR FILTERS. Have life ex- 
tension by feature which permits removal of suriace 
layers as they get clogged with dust. Catalog de 
scribes and demonstrates two different series of filters. 
each with its range of sizes; gives instructions for 
specification and use; shows how to design filter banks 
of different types; instructs regarding procurement oj 
replacement units; and provides figures on capacities 
and sizes of banks. Research Products Corp., Madi- 
son, Wis. 


RUBBER AND SYNTHETICS. All-out produc- 
tion of synthetic elastomers is discussed in relation to 
the natural product. Historical and factual review of 
potential interest to the engineer-designer who likes 
to have background information on the materials which 


he may specify. B. F. Goodrich Co., Akron, Ohio. 


CONTINUOUSLY CLEANABLE FILTERS. 
Listed in a series of new bulletins: 12-3, 12-2, 27 and 
65. These are available collated into a line-surveying 
binder which includes a number of leaflets of previous 
publication as well. Specific types included in the new 
pages are: 1. A unit for small fuel oil burning sys 
tems, water spray nozzles, hydraulic lines, gasoline 
and diesel fuel supply up to 6 gpm. 2 One for lubri 
cating, hydraulic, or fuel oil lines rating a maximum 
of 8 gpm. 3. One for engine and machine tool speci- 
fication at 30 gpm. top; and 4. Air-line filters in sev- 
eral sizes with capacities from 15 to 100 cfm. of free 
air at 60 lb. pressure. Included in the booklet is a 
question and answer sheet for convenience in making 
an inquiry for recommendations, on a specific filter job. 
Cuno Engineering Corp., Meriden, Conn. 


BLIND-HEAD RIVETS. Seat themselves from the 
front of the work by the action of special tools. Bulle- 
tin (2-8970-GA) charts the engineering data cot- 
cerned in the many types and styles supplied. Items 
are described as countersunk open-end, countersunk 
closed-end, flat-head open-end, and flat-head closed-end 
Each kind comes in 6, 8, and 10-32 sizes and with or 
without key. Text and illustration show how the fast- 
ening system works and how the grip range or adapt- 
ability to thickness is organized and indicated by 
marks on the heads of the rivets. Notes on use; dia- 
grams of properly and improperly upset rivets ; results 
of strength, sheer, torque resistance, thread, and ter- 
sion tests; and information on accessory tools are all 


given by B. F. Goodrich Co., Akron, Ohio. 


BALL-TYPE SWAGED FITTINGS. Hold to 
the breaking strength of the aircraft control cables t 
which they are attached. Two folders show how four 
styles of ball fittings and three attachments can be com 
bined to be interchangeable with, and solve the short- 
age of standard AN 667 and 8 swaged cable terminals. 
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18 POINTS for 


Quick and Capable 
Cooperation on Your 


FASTENING PROBLEMS from our Field Engineers 


* Trained to solve your fastening problems —to suggest correct 
methods and products meeting today’s rigid specifications —the Central 
Screw Company representative in your territory is ready to help you 


determine the availability of your product requirements. 


Bridgeport, Conn. 
952 Main Street, 
O. E. Pfannkuch 

Chattanooga, Tenn. 

702 Provident Bidg., 

Pierson-Deakins Co. 


Dallas, Texas 


Kansas City, Mo. 
1110 Woodland Ave. 
J. A. Clancey 
Los Angeles, Calif. 
1855 Industrial St., 
Rayburn-Judd Co. 


Minneapolis, Minn. 


Philadelphia, Pa. 
265 Drexel Bidg., 
C. F. Kreger 
Phoenix, Arizona 
401 W. Jackson St., 
Dooley & Marinack 


Portiand, Oregon 


1101-7 McKinney Ave., 
Air-O-Line Co. 


100 N. 2nd Street, 
Vincent Brass & CopperCo. 


Denver, Colorado New Orleans, La. 
232 Dahlia Street, 314 Balter Bidg., 
Edw. C. Swan E. C. Beck 
Detroit, Michigan New York, N. Y. 
2842 W. Grand Ave. 4 W. 22nd Street, 317 N. 11th Street 
Stanley A. Boltz R. C. Christie & Co. J. R. Edwards 
San Francisco, Calif., 355—9th Street, Rayburn-Judd Co. 


Seattle, Wash., 2726 First Ave. So., National Stee! Sales 


1233 N. W. 12th Ave., 
National Steel Sales 


Rochester, N. Y. 
82 St. Paul Street, 
A. W. Schmitz 


St. Louis, Mo. 


Ready to Serve... You Can Depend on Central 


CENTRAL SCREW COMPANY 222%: 


Relays... 


LET US HELP YOU 
WITH YOUR WARTIME 
RELAY PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CITY, OKLAHOMA 


N-WeL CUSTOM MADE 


COILS & TRANSFORMERS 


More than 20 years of special coil and 
transformer manufacturing for industry, 
laboratory, research and instrument makers. 
Built to conform to Army, Navy and Signal 
Corps requirements. 


« Units 1 watt to 100 KVA 

« Prompt Service on single of small lots 

« Specialist in special transformers & coils 

e Engineering Service to Meet Special 
Applications 


NOTHELFER 
WINDING LABS. 


118 ALBEMARLE AVE. 
TRENTON, N. J. 


% 
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BRIGHT FINISH NOT COATED, 
SOLDER COATED, ELECTRO- 
COATED WITH NICKEL, 
ZINC, COPPER, BRASS 


* The flexible maneuverability of fast 
destroyers is made possible by sensitive control 
apparatus from the bridge to the engine room. 
Makers of these precision instruments specify 
Thomastrip for undeviating accuracy. It is 
noted for uniformity and dependability. Not 
only do the chemical analyses and physical 
properties consistently conform to specifica- 
tions, but each coil exactly duplicates the un- 
compromising, superior Thomas standards of 
precision workmanship. To conserve vital 
non-ferrous metals and still meet your special 
requirements, Thomastrip is available in 
electro-coated as well as uncoated finishes. 


THE THOMAS STEEL CO. - WARREN, OHIO 





1 DIRECT DRIVE. Lower cost, because 
fewer parts (no intermediate speed- 


changing device). Power is closer to where 


it is needed. Use 5 pace. Streamline 
Osprey MOTOR your machine desigr 


SPEED CONTROL CONVENIENCE 
re WITHOUT LIMITATIONS. Place 
STOP START speed-changer and stort 


any convenient point to which a wire can 


be run 
JUNCTION BOX 
seus 3 OPERATES ON A-C. POWER 


stop button at 


Control always within easy reach 


SPEED 4 QUICK STOPPING 
CONTROL 
wa 5 SMOOTH, FAST ACCELERATION. 


i 
.% 6 REVERSING 


~ 


i 7 SPEED-SETTING 


SLOW FOR THREADING and 
INCHING 


Get Reliance Bulletin 311 for details — and 
other advantages. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 IVANHOE ROAD e CLEVELAND, OHIO 
Sales Offices in Principal Cities 


G-E KON-NEC-TORS... 
Simple, Modern Switching Devices 


General Electric Kon-nec- 

tors are modern mercury 

contacts that may be op- 

erated millions of times 

with unvarying efficiency, 

no flashing, and no spark- 

ing. They provide wear- 

proof, trouble-free, main- 

tenance-free contacts in 

electric equipment circuits. 

Their operation is always 

fast and dependable. 

Easy to apply to any op- 

erating mechanism, G-E Kon-nec-tors have a 
multitude of vital industrial uses. Small angles 
of operation and positive mercury action permit 
adjustment to most delicate control. Free flowing 
mercury requires minimum of operating energy. 


There is a proper size and type of G-E Kon- 
nec-tor for every industrial operation. For in- 
formation about applications of G-E Kon-nec- 
tors, write Dept. EM-8 at the address below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL €8 ELECTRIC 
410 Eighth Street, Hoboken, N. ]. 


In the ball-type fittings, the publication shows plain, 
single-shank, double-shank, and spherical end _ styles, 
Utilizing the single-shank ball-type fitting, a combina- 
tion is shown with straight side yokes, standard yokes, 
and rod and fittings which can be used in any inter- 
mixing required with solid, swaged type fork and eye- 
end AN terminals. Automotive & Aircraft Div., 
American Chain & Cable Co., 6-235 General Mo- 
tors Bldg., Detroit, Mich. 


HYDRAULIC POWER AND TEST UNITS. 
liiustrated and described in Bulletins No. PU-443-22 
and TW-343, are ten different models of power units. 
Specifications are included for feed or traverse mo- 
tions of multiple or single tools ; indexing and locating; 
and grinding, milling, boring, drilling, riveting, pierc- 
ing and pressing operations. Among the test units are 
indicated models particularly useful for checking hy- 
draulic components both before and atter assembly. 
Hydraulic Machinery Inc., 12825 Ford Rd., Dear- 
born, Mich. 


CONTACT PHOTOPRINTER. \lakes actual-size 
copies of material up to 19 by 22 in. Design described 
is such that sharp, clear legible copies can be made 
in short order by anyone without the necessity of elab- 
orate training. Folder shows types of work to which 
unit is particularly adaptable and gives an extensive 
list of specific jobs currently being done by machines 
of the type discussed by American Photocopy 
Equipment Co., 2849 N. Clark St., Chicago, III. 


MOBILE PLATING RECTIFIER. Ratings of 
500 amp. at 6 volt for each rectifier section in a unit. 
Leaflet shows how the use of separate output terminals 
makes it possible to connect the sections in various ar- 
rangements for several hundred combinations. Units 
are of the selenium type so assembled as to permit 
operation from 220/260/440 volt, 60 cycle, 3 phase— 
standard—and other types of supply—special. Models 
are listed for 4-, 6-, and 8-rectifier sections in individ- 
ually housed units. Pointed out is the fact that fore- 
seeable post-war equipment adaptations can be taken 
into account in these items while unpredictables can 
be accommodated by future modifications. W. Green 
Electric Co., New York, N. Y. 


WHITEPRINTS FOR BLUE. Folder AD-204 
undertakes to show how maroon-line prints on white 
fields stand up better than conventional blueprints 
under shop conditions and how grease marks serve to 
intensify rather than obscure the lines in the drawing. 
Other advantages listed for the company’s type of 
prints are: Easy to interpret, easy to mark with neces- 
sary notations, simple to produce in two steps—fric- 
tionless exposure and dry development, choice of 
blue, black, or maroon lines, fact that sun will not 
fade them, that transparent duplicates can be made, and 
that trimming waste can be reduced by use of cut 
sheets of sensitized paper. Printing machines are de- 
scribed as clean, compact, silent, and easy to operate. 
They have even light distribution; revolving, fric- 
tionless contact; accurate ammonia drip control; effi- 
cient blower and exhaust system; and a durable cabi- 
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CURRENT << VOLTAGE 
FLUCTUATION 


TPIT» PERMOPIVOTS: 


ons TIPPED WITH PERMOMETAL* ALLOY 


eo. ue PERMOPIVOTS are tipped with a special alloy which has the 
:, —— peremnase AMPERITE following exceptional qualities: 
VOLTAGE OF 24V | WITH AMPERITE 
gpl neg v Poa LU WEAR RESISTANT... The Permometal tip 
50% REG ULATORS gives precision instruments longer life and greater 


accuracy under actual operating conditions. 


ts are NON-CORROSIVE... Permopivots cannot rust 


io hy- or corrode. 
g | 


BATTERY VOLTAGE 


pierc- 


. Amperites cut battery voltage fluctua- 
tion from approximately 50% to 2%. NON-ABRASIVE ... The satin-smooth tip elim- 
Dear- . Hermetically sealed — not affected by inates abrading particles of wear. 
altitude, ambient temperature, humidity. 

3. Compact, light, and inexpensive.~ ELIMINATES OIL...1 is often possible to 


al-size Used by U.S. Army; Navy, and Air Corps. pry seve ae a eae pe ere 


cribed DELAY RELAYS: ro: delays from ! to 100 seconds. va eee eee aes 


made Hermetically sealed. Unatfected by altitude. ... Send for catalogue sheet. PERMO PRODUCTS CORPORATION 
f elab- tie 3. aektenne wl Spe : 6429 Ravenswood Ave., Chicago 26, Ill. 
ate Rr ee Cen ate ten Tae eee ae 7 | PERMORVCTS'of PERMOMETALY MANUFACTURING METALLURGISTS 
AMPERITE CO., 561 Broadway, New York (12), N. Y. 


ichines In Canada: Atlas Radio forp., Ltd., 560 King St., W. Toronto . fh WRITE seen a men aH ae en a FOLDER 


ocopy Sees NO OBLIGATION 
o, Ill. . 


-mbly. 


which 


fensive 


ngs of! 


rine PRODUCTS 
‘minals 
AND 


Ous ar- 


AUTOMATIC SPACING 

Units } : 

‘i oe "= | | PRODUCES NEAT WORK 
4 


hase— na to produce accurate 
Models J work in all metals. 


ndivid- Send your specifications 
it fore- , . to us for prompt esti- 

k mates without obliga- 
> taken 


— e | | DETAIL PRESS 
\D-204 . | , : Zo" Model No. 40 


1 white 


ee TRICOIC | : 
serve tO 
rawing. 


Automatic and dependable! Oil! supply is always 


‘pe ol visible. Eliminates all guesswork, bearing failures, For Stamping details on name plates. Eliminates irregular 
rype : : ; 
- i waste, etc. Modern in design... easy toinstall... 


1 neces- | | @ add value and longer life to your machinery. There's and unsightly stamping on name plates, tags, etc. 

i 4 le f lication. ‘ ‘ ‘i , ” w oe 
ahve | @ 0 yrs ver every eppEeenee Available in 1/16”, 3/32”, 14”, 5/32” size characters. 
oice of b ; o I Dials contain all the letters and figures, diagonal line, 
vill not : ae = kK )\j van — and sign, dash, period. No experienced operator required. 
, Be % 7 ? \ }} a | 


ide, and e We also furnish a similar Press—Model 240—with 
. cut - 7 = —_ Heating Element for HOT Stamping Plastic Plates with, 
7 or without color foil. 
are de- THE OLD WAY 


With hand oiling, Oil level is automa- 
operate. 


g, frie e isovguch syoy etatae seat || NUMBERALL STAMP & TOOL CO., inc. 


= No guess - work — no 
‘ol: effi- guesswork. g 


; om WRITE FOR CATALOG hazards. Huguenot Park, Staten Island, New York 
— TRICO FUSE MFG. CO. — Milwaukee, Wis. | 
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If it’s tough send it to 
problem headquarters 


Plastics are saving critical materials, saving 
money, serving with unheard-of efficiency in 
thousands of applications. And the huge de- 
mand for plastics means a proportionate call 
for special planning and engineering. 

In the midst of war there’s not time for 
puttering by the trial and error method. We 
crack the tough ones in a hurry because we’ve 
had a hand in almost every advance in mold- 
ing technique. We started molding 67 years 
ago and grew up with the plastics industry. 
For decades every new job presented a new 
problem that had to be figured out and solved. 
Our engineers work today with a fund of practi- 
cal knowledge won the hard way—and experi- 
ence gets quicker results than experiment! 

Send the tough ones to us at Auburn. We’re 
problem headquarters. And when we start 
deliveries you'll find we not only figure them 
right, but make them right. No Auburn plastics 
are allowed. to gum up an assembly line. 


MOLDED PLASTFIcs DIVISION 


AUBURN BUTTON WORKS, INC. 


Molders of All Types of Plastic Materials by Compression, 


Transfer Injection and Extrusion [Methods 


ESTABLISHED 1876 AUBURN, N. Y. 


net with no exposed work parts. Dry developing 
machines are supplied separately for use with already- 
possessed printers. Ozalid Products Div., General 
Aniline & Film Corp., Johnson City, Pa. 


POSITIVE ELECTRIC BRAKE. Bulletin No, 
1434 shows the five advantages in operation for indus- 
trial products incorporating these units. Feather 
touch operation, compact power at low cost, positive 
action, low power—high torque, and installation sim- 
plicity are the points. Dimensioned drawings and 
tabular data are here for three stock sizes. Three 
case-history discussions cover use on plastic injection 
molding machines, on car and truck loaders, and on 
heavy gun carriages. A keyed, cutaway drawing pro- 
vides information on the principles. Empire Electric 
Brake Co., South 14 St., Newark, N. J. 


TUBE SUBSTITUTION CHART. Not only 
shows all interchangeable electronic tubes but as well 
indicates what action must be taken to make a transfer 
on border-line cases. For the design-engineer faced 
with loss of supply on any particular tube type, this 
listing bears potential usefulness. Tubes are listed 
numerically and by function and heater-voltage with 
cross references to other types suitable for substitution. 
Notes refer to cases where socket and bias must be 
changed ; where external shields must be added; where 
filament shunts must be used; where sockets must be 
rewired; or where extra load may endanger trans- 
former. Some tubes are indicated for series and some 
for parallel filament operation only. National Union 
Radio Corp., 15 Washington, St., Newark, N. J. 


AIRCRAFT-RADIO NOISE-FILTER. Comes in 
four sizes which are catalogued in GEA-4098._ Rat- 
ings are 25, 50, 100, and 200 amp. at 50 volt dec. with 
low voltage drop and negligible power consumption. 
The bulletin shows how the filter works by the appli- 
cation of a simple pi circuit of two capacitors and an 
inductance to short circuit the radio noise to ground 
and cause most of its voltage to circulate between the 
input of the filter and the source of the potential inter- 
ference. Performance curves are used to illustrate the 
efficiency of the network as specified for airplane gen- 
erator and gun turret work and to show the excess of 
its attenuation over that required by Air Force speci- 
fications. Electrical and mechanical characteristics 
are discussed at length and outline drawings provide 
dimensions, weights and other data. General Elec- 
tric Co., Schenectady, N. Y. 


WEIGHT-SAVING RETAINING RINGS. Ex- 
ternal and internal forms in an engineering data book- 
let which shows how assembly redesigns can be made 
to accommodate ring-type fastenings and simultaneously 
pare off a lot of size and weight. Although the specific 
illustrations cover fork and eye combinations, wrist 
pins, and gear assemblies, the possibilities for specifi- 
cation are characterized as unlimited. Another de- 
scribed feature of significance is the eccentric design 
of the items which causes them to remain circular 
even during the time they are distorted for installation. 
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LET SMITH BUILD THEM! 


Smith Coils using the finer sizes of wire, No. 18 to 44, 
have earned an outstanding reputation in many types of 


service. 
layer insulation, and spool wound. 


We make all kinds—cotton interweave, paper 
If you have any coil 


problem. or need coils quickly, write or wire us today. 


NATHAN < Zz, f 
R. 


105 PASADENA AVENUE 
SOUTH PASADENA, CALIFORNIA 


Electrical Products 


FIRST 


because they 


; cK 
Wi Cte 


BALOWIN ,L.1., N.Y. 


Catalog Upon Request 


way Dlastie Available for fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 


Electrical Division 


MFG. 


No back lash. An- 
gle of rotation: 
330 deg With 
dial. 2 sizes — $00 
and 825 Wat. 


MANUFACTURING CO. 
ee er Ewe. 
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SELF-LOCKING 


ACORN PALNUTS 


Lock Tight — Look Right! 


Shown above, are two Acorn 
Palnuts holding inside assembly 
of 1-F Transformer. This elim- 
inates sharp corners, replaces 
regular Acorn nut and _ lock- 
material and 
assembly time. Regular Palnut 


washer, saves 
is used to fasten cap bushing for 
permeability tuning core. 


DOUBLE LOCKING ACTION 
When the Palnut is wrench- 
tightened, its arched, slotted 
jaws grip the bolt like a chuck 
B-B), while spring tension is 
exerted upward on the bolt 
thread and downward on the 
part (A-A), securely locking 
both. 


SELF-LOCKING 


Neat, Streamlined 
Appearance— Bolt 
ends are covered 


Self-Locking Acorn Palnuts 
combine many unique advan- 
tages as fastenings for elec- 
trical equipment. They re- 
place ordinary nut and lock- 
washer—saving one part and 
one operation—yet hold tight 
under vibration and stress. In 
addition, Acorn Palnuts encase 
unsightly bolt ends in a smooth 
dome of pleasing appearance. 


Made of tempered spring steel, 
Acorn Palnuts have all the 
features of other Palnut Lock- 
nuts, namely: easy application, 
light weight, low cost, absolute 
security. Acorn Palnuts have 
found many interesting appli- 
cations. They may suggest the 
answer to a fastening problem 
right now—or a streamlined 
touch for the product you are 
planning for tomorrow. Send 
details of your product, for 
samples and data. 


WRITE FOR PALNUT MANUAL NO. 2 


giving full details on all types 
of Self-Locking Palnuts, advan- 
tages, installation data, sizes, 
etc. 


THE PALNUT COMPANY 
66 Cordier Street 
Irvington, N. J. 


mT CRA 






















This makes for assembly ease. Distortion is done with 


i a + 1 " Pr special pliers which are supplied also by Waldes 
or ELL OD ALL iT) Kohinoor Inc., 47-16 Austell Place, Long Islanqg 


City, N. YX. 


al 
is a ir F ad c " . ZINC-PLATED SHEET STEEL. Serves as an 
J alternate to such critical materials as nickel, tin, alumi- 
s Qa we num, brass, and copper and other plated metals involy- 
; ing tin, nickel, or cadmium. Leaflet describes hoy ap- 
_" plication of electro-plated zinc coating gives steel a 
corrosion resistance of its own above and beyond that 
of the coating. Giving the necessary facts on availa- 
bility for use by the specifier, the folder covers sizes, 
gages, finishes, and properties affecting bending, stamp- 
ing, forming, drawing, soldering, and spot welding 


American Nickeloid Co., Peru, Il. i 














The tube on which 
it is wound must 
have: All possible 
strength, Closest di- 
mensional accuracy, 
Greatest insulation, 
Lightest weight. 









































METALLIC FLEXIBLE TUBING. Dealt with 
in catalog of types to convey oils, gases, and liquids, 
No. 113 gives complete data on industrial and SAE 
fittings, assemblies of tubing and fittings, and methods 
of cutting and attaching. Besides manufacturing pro- 





cedures, tubing materials, and covers; the volume goes 
to some length in the discussion of points of specifica- 
tion on automotive, steam, oil, water, grease, air, hy- 
draulic, gas, electrical, diesel, and other uses. Prob- 
lems considered include the interception and damping 
of vibration and flexing motion in a plane or about 
a pivot. Diagrams. are provided to illustrate accept- 
able and non-acceptable situations. Considerations of 
pressure temperature, deterioration, durability, and 
movability are explored and actual case-studies are 
illustrated in many different utilizing industries. Tite- 
flex Metal Hose Co., 500 Frelinhuysen Ave, 
Newark, N. J. 
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QUICK-DRYING SYNTHETIC COATING. [n- production 

sulates as it covers. Catalog describes improved toxi- Mart Divis 

cant which inhibits mildew and fungus without reduc- we have r 

ing dielectric qualities or causing corrosion; applied goods mar 

character which is ductile and non-chipping ; heat emis- and ventile 

sivity ; mechanical strength; and methods of use. Re- in the bl 

sistance is shown as high to moisture, acids, alkalis. Agency an 

petroleum products, abrasion, corona, light, and salt manufacty 

PROMPT DELIVERY— water. Material is listed in a number of different ane 

ANY QUANTITY forms each with its special uses and the presentation cules i 

a talk a Rice dle is completed with a section on methods for dipping dite 

sve dependdile pedéen- objects to provide them with the most satisfactor) nici 

ance by long specialized coil insulating coatings. Insl-x Co., 857 Meeker Ave., i 

base engineering —and by Brooklyn, N. Y. on 

Precision’s processes effect- °* uring faci 

ing heavies heat-teated com” | STOCK PLASTIC PARTS SELECTOR. Liss ff ™ * ‘ 

sorption, and closer sizing to a few of the stock components available from this a 

dimensions. company in molded plastics of various kinds and colors. st 

Made to Your Preponderantly knobs and handles, the contents of th —— 

Specifications folder nevertheless includes some other items ranging mi ; 
Round, Square or Rectangular from roller skate wheels to trophy bases. Text points 
Any Wall Thickness. out that the main effort of the company is in the field 
Ask for samples and prices of custom molding and offers prompt attention to r* 


Wire or write 










quests for information on that type of service. Day- 
ton Insulating Molding Co., Dayton, Ohio. 


Also Manufacturers of Precision Bobbins, 
Coil Form Spocls 


PRECISION PAPER TUBE CoO. | CONTINUOUS-DUTY AIRCRAFT RELAYS. 
2035 W. CHARLESTON ST. CHICAGO, ILL. For single-pole, double-break operation, rate 25 amp 
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CAN YOU USE ANY PARTY 
FACILITIES AND /SERVICES 

IN YOUR POSTWAR MARKETING IN 
THE SOUTHWEST AND 

IN CENTRAL & SOUTH AMERICA ? 







Our manufacturing division, many times enlarged and completely 






equipped with modern tools, is 100 per cent on essential war-time 





production. Our Manufacturers’ Sales Agency and Southwest Lamp 





Mart Divisions are closed for the duration. *® The preliminary plans 





we have made for postwar operation include resumption of civilian 





goods manufacture; both products we formerly made (Cirklair heating 





and ventilating equipment) but in new dress and new products already 





n the blueprint stage. The activities of our Manufacturers’ Sales 
Agency and Southwest Lamp Mart Divisions will be broadened. *® Our 


manufacturing division will have capacity and facilities to completely 







manufacture, and/or assemble products for a few concerns that recog- 





nize the importance of being fully competitive in the Southwest and 
* Our 


Agency Division with its 34 years of merchandising activity in the 






Central and South America markets. 


Manufacturers’ Sales 






southwest, and deep-rooted association with wholesalers and retailers, 





can splendidly serve manufacturers; both those who use our manufac- 





turing facilities and those who want only constructive sales representa- 





tion 





. ® Our primary interest is in working with other manufacturers 





nthe development of production and marketing plans on new products. 





* There are many more facts about our facilities and services, and 





oackground that will be reviewed at the proper time. Inquiries are 





nvited from executives who realize that now is none too early to 





nitiate discussions. 





AL. |. FOLSOM, 
President 


Fousom CO. 


Dallas, Texas 
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ALAD D i N thought he 


was great shakes. When he rubbed his lamp and muttered 
‘“Abacadabra,” wonderful things began to happen. But with 
the modern Sylvania electronic tube no rubbing, no magic 
words are necessary. Here is real magic—not in a big clumsy 
lamp, but in a tube no bigger than your thumb. Naturally, the 
story behind these unusual tubes cannot be told for the dura- 
tion. But it’s no secret that to build real magic into these tubes, 
Sylvania specified Callite Tungsten components for the tube 
elements. If you need precision incandescent lamp and elec- 
tronic tube components, or have a metallurgical problem 
involving the use of tungsten, molybdenum and their alloys, 
C-T engineers and their facilities can be of assistance to you. 


Your inquiries are cordially invited. 


Specialists in the manufacture of Hard Glass 
Leads, Tungsten and Molybdenum Wire, Rod 
and Sheet, Formed Parts and other components 


for Electronic tubes and incandescent lamps. 






CALLITE TUNGSTEN CORPORATION 


544 39th STREET wy UNION CITY, NLD. 


CABLE: “CALLITES" + BRANCHES: CHICAGO + CLEVELAND 








220 TWO -SECTION COILS PER HOUR PER OPERATOR 


PAPER-INSULATED COILS 
WOUND WITH EXTREME 
ACCURACY — AUTOMATICALLY 


Round or rectangular coils are wound on the Universal 
No. 104 Winding Machine—in stick form up to 414” 
diameter—at speeds up to 2500 R.P.M. As many as 
14 coils can be wound at once. 


For example, the I.F. transformer coil illustrated 
above—composed of two adjacent sections each con- 
taining 1000 turns of No. 40 enameled wire—is pro- 
duced at the rate of 220 per hour. 


Paper is injected automatically, and the length is 
gradually increased on successive layers so that the 
amount of overlap is uniform at all diameters. End-turns 
of each layer are kept strictly in the same plane, elim- 
inating danger of damage during cutting-off operation. 


+ if You Manufacture or Buy Coils Like These 


The No.104 Presents an Opportunity for Greater 
Output, Greater Accuracy, Lower Costs 


FEATURES 
@ New tensions insure coil uniformity, keep wire 
spoilage at minimum, and provide quick 
“change-over” 


@ Sensitive counting mechanism stops machine at 
completion of coil 


@ Extra arbor and special arbor support facilitate 
transfer of wire turns at end of completed 
coil stick 

@ Adjustable traverse mechanism 

Further information in Bulletin 104 A. 


A Wide Range of Winding Machines for a Wide Range of Coils 


RAT Sy cma Wed 


PROVIDENCE, RHODE ISLAND 


| one relay type. 


| low overall cost, and safety. 
| parisons bear out the contentions. 


Sulletin 30-B shows five different combinations of 
voltage and contact variations within the scope of this 
Features contributing to continuous 


| duty rating on 12- and 24-volt de. circuits are pointed 
| out as vibration resistance, low weight, absence of 


positional requirements, double-break contacts of silver 
alloy, and overload tolerance. Several points of speci 
fication are listed. Hart Mfg. Co., Hartford, Conn, 


EDGE-TYPE DISK-STACK FILTERS. Find 
specification points on air, oil, gas, fuel, coolant, and 
other fluid lines. Loose-leaf catalog demonstrates prin- 
ciples and construction of various models and sizes of 
filters of which the basic unit is a plastic impregnated 
disk. Stacked up and compressed by spring action 
these items produce a filter which is described as being 
capable of extracting colloidal material from a liquid, 
or of separating two liquids of diverse specific gravi- 
Filtrate discharges on the inside of the disks 
after passing between, not through, them and clean- 
ing is accomplished by air blow-back or by scraper 
and brush. Typical uses are illustrated and described. 
They include air dehydrating, oil purifying, hydraulic 
fluid cleansing, and so forth. Each is detailed and 
documented. A special section is appended to describe 
units for aircraft specification on air supply to gyro 
compass, artificial horizon, and bank and turn indi- 
cators; on engine oil supply; and on anti-icer fluid 
lines. Skinner Purifiers Inc., 1500 Trombly, De- 
troit, Mich. 


ties. 


DRY-TYPE POWER' TRANSFORMERS. Con- 
sidered in booklet on construction, operation, and con- 
Starting with ele- 
mentary definitions of transformers and terminology) 


nections for single-phase types. 


| applying to them, this treatise goes on to cover con- 


struction and design, theory of operation, cooling, tem- 
perature, regulation, ratings, and connections. Th 
latter subject is illuminated with several pages of dia- 
grammatic presentation. Dongan Electric Mfg. Co., 
Detroit, Mich. 


INTERCHANGEABLE GEARMOTORS. Use 
any of the standard Nema frame motors in the sup- 
pliers line. Catalog B-3218 demonstrates the efficiency 


| of the gearmotor over other types of speed reduction 
| devices by such points as compactness, long life with 


minimum maintenance, easy installation, high efficiency, 
Actual installation com- 
Three new gear- 
motor designs are described as having these features: 
Streamlined compactness, positive lubrication, con- 
formity with AGMA recommendations, heat treated 


arts, interchangeability to basic motor type, simple 
| | g ‘ ; 


and efficient internal design, and improved foundation 
stability. Knockdown pictures elaborate these fea- 
tures and the presentation is rounded out with views 
of the manufacture of the units. Westinghouse Elec- 
tric & Mfg. Co., Nuttall Works, Pittsburgh, Pa. 


|WHERE ELECTRONS ARE AT WORK. 


Shows where the electronic way is doing it better or 
making it possible to do something otherwise impo0s- 
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Bsciax metal stampings, 

F made to user's specifications 

or to fit given conditions, are 

manufactured by Hubbard. 

They can be furnished in 

steel, brass, bronze, other 

metals and alloys, and in any 

oe . ‘ ‘ quantity; heat treated and 

> DEINE re ; made up into spot welded 
lie uid. 2 a ; * and tapped assemblies when 
se : y! required; also manufacturers 

of Springs, Spring Parts, and 
» disks os jf? Wire Forms. Send your in- 
: 7 ‘ ¥ / quiries and requests for 


clean- Pe - Se ~=«sfurther information to F a A C tr ] 0 N A L 
scraper E s , 
wi | 4 Se M. D. HUBBARD 


ra SPRING COMPANY 
araul 


, - 808 Central Avenue 
ed and ; Pontiac, Mich. 
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To your specifications and 


3. Use 


roar a Re eee LOW VOLTAGE 


eduction 93 MAIN ST. WINSTED, CONN. | 
1/500 HP to 1/12 HP 


ife with 

ficiency, 

on com BOTH APPROVED 

eer ] ILSCO SOLDERING LUGS 


‘eatures: 


) ILSCO SOLDERLESS LUGS 
a 2 Both are highest quality . . . practical. . - SIGNAL ELECTRIC MFG. CO. 


economical and dependable. ILSCO has 
, simple ‘ electrical connectors for every purpose. 


EE, MICHIGAN 
andation Pesan ELECTRICAL CONNECTORS — . 
' | FABRICATED TUBE PARTS 


treated 


ese fea- 
th views 
se Elec- 
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Offices in all Principal Cities 


WORK. 
better or ILSCO COPPER TUBE AND PRODUCTS CO. 
e impos- CINCINNATI, OHIO 
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sible. Replete with illustrations, this brochure (Form 
1F8159) shows at work the electron microscope, the 
automatic recording spectro-photometer, the safety 


\ 


control, the high frequency heater, measuring ma 

rf fp chines, welder controls, paint spray apparatus, rf. 

C TO Sil Sf power measurement devices, vacuum firing controls, 

F E R R U LE i oo music distributing systems, and curve tracers. A book 


of significant food-for-thought for the imaginative en- 
TERMINAL cineer-designer. RCA Victor Div., Radio Corp. of If y 


: and 
America, Camden, N. J. oie 


r, stan 
Kosistors AIDS TO FLYING CRAFT. Summarized in Ca: par 


ACI 


GIVE YOU THIS id scene _ his cae wap gp the items ~ _ 
ASSURANCE plied to the aircraft industry by the company include ie 


mechanical sub-assemblies, generators, voltage regula- and 


tors, relays, rectified ac. equipment, dynamotors, fly- ches 
X ¢ She 


@ « cool operating unit. ing instruments, communications equipment, lamps, All. 


@c resistor that is integrally one-piece and plastic parts. Comprehensive descriptions are of- rate 
and trouble-free. — 

enc 

@ silver soldered connections that can that the supplier has four functions of potential sig- idea 
not become loose. 


tered for all these components and the point is made 


nificance to the aircraft engineer-designer: 1. Manu- = 
@ exclusive ferrule design assuring facture of apparatus for planes, ee Making of equip- 
positive contact. ment for plane production, 3. Ground control and 
@ « complete range of sizes to suit all maintenance product supply, and 4. Research and de- 

applications. velopment of new things to improve flying and planes 
Request Bulletin No. 98 that flY. Westinghouse Electric & Mfg. Co., East 
for complete information Pittsburgh, Pa. 


"a = aw ie aa Oe COMBAT DYNAMOTORS. Show in 14 models 
of 3 basic frame sizes. Data Sheet No. 100 provides 
tabular information on Government type numbers; volt, 
amp., and watt input and output; efficiency; speed; 
temperature rise; weight; ‘and dimensions—keyed to 
outline drawings of the three frame types. Assembled, 
knockdown, and cutaway illustrations assist in iden- 
tifying the types of units being offered by Webster 
Products Co., 3825 Armitage Ave., Chicago, IIl. 


5123 W. 25TH STREET, CICERO, ILL. 


ELASTIC INSULATING VARNISHES. Come 
in ten types which are discussed in Bulletin 143. Sug- 
gesting that you compare the generic properties of the 
line with currently-specified materials, the company 
characterizes the lot as thorough drying in the deepest 
IDEAL “Thermo-Grip}’ Pliers permit - Pn ee ae ee S 


workman to hold the parts to be soldered coils at 266 deg. .; chemical and o1] resistant; tem- 
firmly together, leaving other hand free to 


handle solder. perature tolerant; crack- and crumble-free: easy to 


IDEAL ‘1THERMO - GRIP Mu brush, spray, or dip; stable; strong from both a me- 


chanical and dielectric viewpoint; and suitable for use 


ELECTRIC SOLDERING TOOLS with any sort of insulation. Particular advantages of 


‘ ’ : ad ; : a each of the ten are correlated with their suggested 
The resistance heating principle of IDEAL “Thermo- 


Grip” Soldering Tools causés the part touched to ; 
come to a high temperature almost instantly. Steps jobs. Sterling Varnish Co., Haysville, Pa. 
up production speed. Fully effective for the new a 
higher-melting point solders. Safer, no open flame IDENTICAL-SHELL MOTORS. Differ, between 
hazard. IDEAL “Thermo-Grips” are not just ordinary types, only in end-bells and internal parts. Catalog 
soldering irons—but a wide selection of special solder- 
ing tools, each designed for a special job. 
COMPLETE LINE OF SOLDERING TOOLS tions of product use, since a change, say, from poly- 
PROMPT SHIPMENT phase to de. involves no mounting modifications even 


Write for Detailed Literature where output end-bell is an integral part of the pr - 

uct. Publication dramatizes this versatility and other 

st yy EAL Sycamore constructional and operational features such as insula- 
* IDEAL COMMUTATOR DRESSER CO tion, winding, bearings, etc. Drip- and splash-proof 


1008 Park Avenue Sycamore, Illinois modification is also pictured as being adaptable to any 
Sales Offices in all Principal Cities of the standard types by addition of simple cowlings 


points of specification, most of which are heavy-duty 


(Form 1845) points out that the engineer-designer 
gains flexibility in motor adaptation to specific condi- 
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RING 


DUPLICATED 
WITHOUT 


If you desire to save time 

and critical materials on 

pi oduction of metal 

stampings or other small 

parts, then the DI- SHEARS 
ACRO System of “Metal 
Duplicating Without 

Dies’ merits your considera- 

tion. It is based on the rapid 

and accurate production of 
formed parts with DI-ACRO — graxes 
Shears, Brakes and Benders. 

All duplicated work is accu- 

rate to .001”. These precision 
machines are adaptable to an 
endless variety of work, and 
ideally suited for use by girl 


operators. For short runs your BENDERS 


. parts are processed in a matter of hours 
instead of waiting weeks for dies 
Send for this Catalog... 
“METAL DUPLICATING WITHOUT DIES” 


It illustrates many stampings or parts made with- 
out dies, gives full details on DI-ACRO machines 
ind shows how they may readily be adapted for 
various applications. Request your copy now. 


i 


309 EIGHTH AVE. SOUTH - MINNEAPOLIS 15, MINN. 


PAPER TUBES 
SL _ 


Wa 


SPIRAL 
WRAPPED 
ROUND - SQUARE - RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 


Set EAL bat Be 
—Prompt Deliveries. 
—Built to Fit Your Needs. 


17 years specialized experience in 
manufacturing electrical generators 
of all types. Send us your specifi- 
cations and let us quote you. 


WIND POWER MFG. CO. 


Since 1925 Dept. A, Newton, lowa 
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G00D SLip 


OUTSTANDING 
PROPERTIES OF 


Acme Enameled Wire 


ACME Enameled Wire has not only the ability to 
meet every electrical requirement, but also the 
extreme toughness, durability and good slip neces- 
sary to undergo the physical severity unavoidable 
in modern, high speed winding. 


In winding motor armatures, for instance, where 
the wire must be forced into narrow slots, extra 
abrasion resistance pays dividends in reduced 
rejections. Acme Wire affords this safety margin. 


In coil winding, wire with good slip, instead of 
piling up and later loosening, slides smoothly and 
evenly into place, making a job that will stay tight. 
Acme is such a wire. 


The durability, toughness and good slip of Acme 
Wire are due largely to the enamels used. These 
are of Acme formula, proved out through winding 
hundreds of thousands of coils for electrical manu- 
facturers. For a change, why not specify “Acme” 
in your next wire order? Wire samples sent when 
requested. 


Aeme 


The Acme Wire Co., New Haven. Conn. 
MAGNET WIRE—COILS—VARNISHED INSULATIONS 
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SINGLE REVOLUTION 


THE HILLIARD x *% * 


W herever extremely accurate control of intermittent ma- 
chine operation is essential the Hilliard Single Revolution 
Clutch is unequalled. Its accuracy has won for it the accep- 


tance of Industry for cutting, punching and packaging 


operations. 
pay! THE 


or 
4c WRITE HILLIARD 
For information that will help CORPORATION 


you to adapt this clutch to your 106 W. Fourth St. 
needs ELMIRA, N.Y. 


48] ca aera 


GREENOHMS 


* Just try these Clarostat Greenohms for yourself. 
You'll soon agree with leading builders of sturdy 
electrical, electronic, industrial and radio equip- 
ment that they are positively the toughest thing 
in resistors. 


Green-colored inorganic cement for ready identi- 
fication. You can spot them in the finest as- 
semblies. Yet they cost no more. Maximum heat 
dissipation. 300% overload without breakdown. 
Wire winding unimpaired during production be- 
cause of cold-setting cement coating. 5 to 200 
watts fixed. 10 to 200 watts adjustable. Choice 
of terminals and mountings and taps. Ferrule 
type here shown. 


Ask for DATA... 


Engineering catalog sheet on Greenohms, yours 
for the asking. Let us quote on your special 
resistor needs. 


WALL 


CLAROSTAT MFG. CO., Inc. - 285-7 N. Gth St., Brooklyn, N.Y. 


or by the interchange of heads. Outlines and standard 
dimensions are given coverage in a section of the 
presentation of Robbins & Myers Inc., Springfield, 
Ohio. 


CORROSION RESISTANT COATING. (Gres 
on by conventional brushing, spraying, or dipping 
processes and dries in air. Used to resist acids, al- 
kalis, salts, cleaning compounds, alcohols, industrial 
oxidants, foods, dairy products, beverages, fruit juices, 
water, and a wide variety of other miscellaneous sub- 
stances, the material under consideration in this bul- 
letin is described as having absence of taste or odor, 
dielectric strength, flexibility, fungus inhibition, gloss 
and color, toughness, and lack of toxicity. Bulletin 
includes a data blank for the engineer-designer in 
search of a specific recommendation from United 
Chromium Inc., 51 East 42 St., New York, N. Y. 


SAFE FLEXIBLE PANELBOARDS. Are de- 
signed to meet rigid requirements of industry for 
equipment employing interchangeable switch units. 
This Catalog-Section (2500) spans 30 to 600 amp. 
flush or surface-mounting units for 575 volt ac. or 250 
de. Square D Co., 6060 Rivard St., Detroit, Mich. 


WAR-WORKING WOOD. Can be supplied as 
logs, boards, squares, rods, cylinders, and blocks to 
specifications. Lignum vitae is called the hardest, 
heaviest, and closest grained wood known. This case- 
history booklet indicates present and implies new fu- 
ture points of service as product components. With 
a specific gravity of 1.3, mddulus of rupture of 11,200 
lb. per sq. in., and maximum crushing strength of 
10,480, the material offers a myriad of within-the- 
product potentialities. Self-lubricating, noiseless, acid- 
resisting, and non-contaminating properties are shown 
in their functional significance. Lignum-Vitae Prod- 
ucts Corp., 96 Boyd Ave., Jersey City, N. J. 


BALL-SOCKET UNIVERSAL JOINT. Trans- 
mits power at shaft angles from 0 to 360 deg. Catalog 
details the hinged joint with its alternating ball and 
socket gear arrangement which operates through an 
angular range of 0 to 92 degrees. Various brackets 
and mounting devices are indicated as broadening its 
usefulness and units for use with continuous direction, 
reversed direction, and one-shaft-through arrange- 
ments are covered by halftone, drawing, and text. An- 
other section of the book shows how the opposition 
of two of these hinged joints with an interposed mount- 
ing rod provides up to 360 degree tolerance to angular 
displacement of shafts. Brooks Equipment Corp., 
90 West St., New York, N. Y. 


RCA SERVICES AND SET-UP. Based on a list 
of questions and answers, many details of the opera- 
tions of an outstanding leader in the communications, 
industrial and general electronic are covered in a what- 
it-is-and-what-it-does book. Facts of the company’s 
origins, organization, finances, war work, research and 
engineering, manufacturing, and training activities are 
elucidated as well. Radio Corp. of America, 30 
Rockefeller Plaza, New York, N. Y. 
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One of a nation-wide army of 17,350 drivers, 
Jim is typical of the popular, courteous Rail- 
way Expressmen who stop at your home, store 
or factory—whenever there is a shipment to 
be picked up or delivered by Railway Express. 
Jim is out in all kinds of weather —in rain, hail, 
snow, fog or thunderstorm. Being a Railway 
Steet tole em e ol ao 

Today, the principal concern of the Jims of Rail- 
way Express is to keep the enormous flow of war 


materials moving swiftly and uninterruptedly. 
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BUY MORE AND MORE WAR BONDS 


NATION-WIDE RALL=ADPR SERVICE 
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CHACE 
-— ALLOY + 


No. 772 


This new manganese 
alloy possesses a combination of properties 
not to be found in any other strong alloy 
or metal. 

High electrical resistivity ... about 60% 
higher resistivity than most alloys now in 
common use. High temperature coefficient 
of expansion ... twice as great as that of 
ordinary steel. Low thermal conductivity 
-«- only 2% that of copper. High vibra- 
tion damping constant... about 25 times 
greater than steel. Opens the road to many 
possibilities in design improvement not 


heretofore possible. 


NOW AVAILABLE 


in the following shapes and sizes: — 


* SHEETS * 


From .003” up in thickness and from 
.0625” to 6” wide. 


* RODS * 


Down to .125” diameter. 


* WIRE * 


Down to 16 gauge (.050”). 


* 
Send for “Bulletin No. A-942”’ 


which gives full details regarding Chace 
Manganese Alloy No. 772. 


wu. ACE CO, 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE. « DETROIT 9, MICH. 





Why Tirses Cre ot Blown FT TRAYVIN GAT Tas 
annem SNAP TERMINALS 


smoothest power-flow with L-R Couplings 
Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 


S electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
ie cable. 


Merely push the terminal on the base 


<> stud, and it snaps into place making a 
; positive electrical connection. To re- 
move just pull it off; no screws to bother 

with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rayah co. 


TRADE MARK 


BLOOMFIELD tS Baki a 


‘ 


LOUTHAN S X-1 STEATITE 
LOW LOSS INSULATION | 


principle of free-floating resilient load cushions For RADIO HIGH 
hung between rugged jaws with any other Communication DIELECTRIC 
couplings ever made. Superiority of L-R is at Equipment Use — Dense 


L-R’s exclusive 


once apparent. Cushions are instantly free to + tien 
deform and adjust to power flow. Internal fric- iis ie * 
tion is eliminated. noes Fa Shape 


Precision Made 


The LOUTHAN MANUFACTURING CO. 


*“Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S. A. 





L-R Type “IA” 
Pat. & Pats. Pend. 
1 6 to 50 HP. 


SEND FOR COMPLETE L-R CATALOG AND 
FREE SELECTOR CHARTS 


Get ALL the details of L-R construc- 
tion. See WHY L-R means more 
horse-power per dollar. There’s an | SOL-REX 
L-R for every duty application and ane. 8, PAT. Gor. 
condition from 1/6 to 2500 h.p. Free 
- Selector Charts quickly point out the 
ahs Ded, right couplings for your needs. Wire 


4.60 to 806 h.p. or write i E RZOG 
MTR Ra ee MINIATURE LAMP WORKS 


as » ¥. 
5020 W. LAKE STREET CHICAGO 44, ILLINOIS 12-23 JACKSON AVE. LONG ISLAND CITY,N 


Miniature Incandescent Lamps 
for all purposes 
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MANUFACTURED TO 
SIGNAL CORPS SPECIFICATIONS 


(as of May 15, 1943) 
Major and Sub-Assemblies 


Eby has a thoroughly organized production department capa- 
ble of turning out any desired quantity of complete or partial 
assemblies to rigid specifications. Our facilities have been inte- 
grated to meet the demand for basic engineering and production 
control, so that full responsibility is carried through in every 
detail. We will be pleased to discuss specific problems with 
you. Additional copies of this sheet will be sent upon request. 





Signal Corps 


















This is only a partial list of Eby products and services: 









































































































Part No. EBY Part No. Name or Description 
TM-109 45 Admiral Binding Post aia 
TM-139 +5-Spec. Admiral Binding Post 17s Stud 
TM-144 1] Corporal Binding Post 
pte TM-145 13 Sergeant Binding Post : 
ration. TM-145-A 13D Sergeant Binding Post 
TM-146 14 Sergeant Binding Post 
TM-146-A 14D Sergeant Binding Post 
) s TM-149 14-Spec Sergeant Binding Post % Stud 
TM-150 12 Buddy Binding Post 
TM-152 32 Junior Binding Post 
TM-175 75V Teleposts 
TM-176 TM-176 Special Binding Post 
oT TM-186 14RC Sergeant Post with Rubber Cap 
ITE TM-195 95V Telepost 
TM-196 14HB Hex Base Sergeant Binding Post 
>N TM-197 97 5 Panel Post 
TM-198 98 Special Hex Base Sergeant Post 
IC ] TM-214 14GD i Sergeant 
lense || TM-215 12E Buddy Binding Post 
col TM-89 6513 - Metal Terminals , 
| TM-161 6549 Metal Terminals 
Aade | TM-163 6550 Metal Terminals 
| TM-184 TM-184 Terminal Board 4 
CO | TS-565 Terminal Board 
: | TS-562 Terminal Board 
MC-162 MC-162 Earphone Cushions 
MC-163 MC-163 Connector Clamp 
esas JK-24 JK-24 Jack 
SO-92 SO-92 * 9 prong Plug 
PL-P59 PL-P59 Plug 
PL-P61 PL-P61 Plug 
PL-P64 PL-P64 Plug 
PL-50A PL-50A Plug 
PL-177 PL-177 Plug 
Pr PL-181 PL-181 Plug 
“J PL-182 PL-182 Plug 
t P-20 P-20 Headset HUGH 4. 
BD-57A BD-57A Switchboard 
e M-22] M-221 Connector t KR Y 
a BX-13 BX-13 Junction Box 
HS-33 HS-33 Headsets pate ate he 
HS-38 HS-38 Headsets 18 W. CHELTEN AVE. 
» T-44 T-44 Microphone PHILADELPHIA, PA. 
N. Y. Write today for prices and delivery schedules. 
— 
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sae Aircraft Equipment * Communications * Magnets 


bam Motors * Generators * Relays * Solenoids 
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by DOYLE 


% Without cost or obligation, send your BP speci- 
fications to Doyle for a quick quotation. Our 
collective experience and everyday knowledge 
gained through design and production of coils for 
all types of circuits for every known function, 
enables us to provide the correct answer to your 
coil winding problem on short notice. 











































Relay Coil 








We are prepared to prove 
our ability by building and 
submitting a production sam- 
ple at a price based on pro- 
ductive quantities. Then, any 
amount of uniform coils with 
identical electrical and phys- 
ical characteristics, to pace 
your war production. 














Motor and Generator Field 
Coils Wound, Connected, 
Taped, Impregnated and 
Shaped to Conform to Your 
Housings. Moisture-Proofed. 


QUICK ACTION ON ESTIMATES 









Your blueprints in our 

@/ hands will tell us your 

story. We'll quote with- 
out delay. 





—=4 
ae 
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‘*‘One Good Turn—or a Million’’ 






) 
PUTS LUD A MT Tome ws ccoreeses 


2734 N. Pulaski Road, Chicago 
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WIRE 


A foolr 
unit for 
tinuous 
springs; ¢ 
clockwi 
clockwis 
floating t 
and clei 
microme 
a x : within 1 
that make them — must not fail. Pure & : 

‘ % wire ga 


Fighting machines— and the machines 


Carbon brushes are proving their tradi- plus! 
tional reliability wherever the going is 
toughest: on the battle line . . . on the 


production line. Pure Carbon engineers 
A sturdy 


a oa 
INDUSTRIAL are at your service ... we've licked many 
to do qu 


FRONT 


tough brush problems, and may have the 


answer to some of yours. 





‘“ESCO’’ AT WAR! 
All of our motors, generators, motor-genera- ' 


tors, converters and generating plants now go to Simple a 
war. as @ pair 


Our greatly increased production has enabled tp s- 
us to enlarge our facilities and improve our products. pe pee 


We will be in a better position than ever to ee 


serve you after the war. open. 


ELECTRIC SPECIALTY CO. a 


213 SOUTH STREET, STAMFORD, CONN. factory 
attest to | 


TR 


HIGH IN 
QUALITY Without 


in your st 
and spec 
shipping 


S: 


AllPyrarm 
Mastercr, 
mode/]s—., 


onstruct 


STANDARD PRESSED STEEL CO. , 


JENKINTOWN, PENNA. BOX ETZ} BRANCHES. BOSTON - DETROIT INDIANAPOLIS © CHICAGO © ST.LOUIS « SAN FRANCISCO 2992 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 





















within 1/1000 inch of 
wire gauge. Precision 
plus! 









E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 

<i from 8 gauge to the very 
finest wire. 







Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and 
release the wire — all in 
ONE simple foot pedal 














movement. 

ty a 
he 
~ E-Z AUTOMATIC 
-a- WIRE STRIPPER 
to Simple and efficient. As easy to operate 

as a pair of pliers. 
led Always ready for use. Its triplicate action 
| of clamping the wire, cutting the insulation 
ts. and stripping is automatically timed and 
to performed with one squeeze of the handles. 





When the pressure is released, the handles 
open. 





Will not crush stranded wire. 





For years, this hand stripper has given satis- 
factory service to users. Repeat orders 
attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 
FOR 10 DAYS TRIAL 


Without obligation, you can prove the merits of a Pyramid stripper 
in your shop on your own work for ten days. Send your wire samples 
and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 











Send for Circulars and Full Particulars 


AllPyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overhand Lever and Hand Wire 


models—are fully guaranteed for performance as well as meéhanical 
onstruction. 


BAU) eet 










2224 SO. STATE STREET, CHICAGO, ILL. 
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FOR CONDUCTIVITY 


TUNGSTEN 


FOR RESISTANCE TO ARC 
EROSION and MECHANICAL WEAR 


COMBINED IN FANSTEEL’S 
NEW CONTACT MATERIAL 


FASTELL “UM” 


The good contacting properties of 
silver for conductivity and tungsten for 
hardness, wear resistance and resistance 
to arcing are combined in Fastell ‘‘UM,”’ 
the new Fansteel powder metallurgy 
contact material. 


Fastell “‘UM”’ contacts, in the form 
of rivets, screws, disks and segments, 
are rapidly being adopted for heavy 
duty service by manufacturers of re- 
lays, switches and circuit breakers seek- 
ing to improve their products to meet 
the rigorous demands of wartime usage. 


You can try Fastell ““UM”’ contacts 
in your product, or we will make tests 
for you in the Fansteel Laboratory. 
Write for information, and ask for our 
booklet ‘“‘Fansteel Electrical Contacts 
—An Engineer’s Handbook.” 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS 


ELECTRICAL CONTACTS 






sd | 
IN im Tungsten - Silver - Molybdenum - Platinum 
ws Metals - Fasaloy - and Fastell Materials 





YOURE EQUIPPED 
TO HANDLE THEM 


in Both the electrical and* 
mechanical character- 
istics of UTC transformers 
are designed to cus- 
tomer's specifications. 
The wide variety of UTC 
formed, drawn, extruded 
and die-cast cases are 
augmented by complete 
facilities at the UTC 
plants for the manufac- 
ture of special sizes and 
shapes to exact require- 
ments. 


CE UNIFORM 


e * 
aoe In Size and Quality 
These slide wire resistor tubes are only one of hundreds 
of porcelain pieces made by Colonial for the electrical 
industry. Each piece is accurately made to specifications 
and burned in gas fired, temperature-controlled kilns. That 
is why each piece of Colonial porcelain comes within 

acceptable tolerances. 


If you need porcelain parts for your products, send us 
samples or drawings for our price estimate. No obligation. 


The Colonial Insulator Company 
937 Grant St., Akron II, Ohio Chicago Office: 1706 Fullerton Ave. 


++ Casy for fumble fingers 


The pin pictured above is formed in lengths 
ranging from a couple of inches to twenty o1 
more feet. A single strand of this tough, re- 
silient, stainless steel laces the cowls of ou: 
air fleet—holds them securely in position. 
Used like a cotter key these pins speed pro- 
duction and save time when a flak finds its 
mark, necessitating behind-the-line repairs. 


This is just one example of the thousands of 
shapes which may be produced on our auto- 
matic wire forming machines 


Write, wire or better still... phone us 


AMERICAN SPRING 
0 HOLLY inc. nowy, micnicen 





Making connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That’s one reason they 
are so popular with 
fast-producing Amer- 
ican Industry. Every 
need of industry can be 
met, too, for Drake has 


Drake Soldering Irons 
and Solder Pots are 
available now with 
an A-1-A or better 
priority rating. write 
now for Illustrated 
Folder. 


DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVENUE, CHICAGO, ILL. 
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Do You Know ALL of the Advantages : 
OF INFRA-RED RAY DRYING WITH These figures tell quite a 


CARBON MP story. The arithmetic is easy ... get- 
NALCO DRITHERM riccseny LAMPS? 8 
ting the 25 million tons of scrap is not 
SER Radiant Energy Drying, baking, heat- 


~ “4 ‘ ~ ing and dehydrating is the modern ‘ + 
ae kag. Sage method—cuts drying cost. saves time, SO simple. But, we cannot afford to 
Hy ws mw uses minimum space, produces uniform 
results. 


Available in Inside-Silvered (self reflecting) or <i. jeopardize the war effort because of in- 


clear glass types. 


Learn all of the advantages of the Infra-Red proc- . sufficient scrap co make steel for planes, 
ess—Write for your free copy of ‘“‘Drying Prob- 
lems Made Easy” today. 


North American Electric Lamp Co. | i ie ae as am 
1082 Tyler Street St. Louis, Missouri The mills must have yo ee NOW: 


guns, ammunition, and other essentials. 


Look over your plant, home, garage, 


id 1 i D E D p | AST CS | farm. Every pound helps. Your scrap 


metal dealer will pay you for it and send 
By INDUSTRIAL it to the mills to help them produce the 


90 million tons of steel required in 1943. 
MOLDS are built in our own MOLDED PARTS are pro- 


Tool Room, backed by over duced with the latest type of 
equipment and the parts are 
subject to a rigid inspection , ey: Re: . Sa ae 
Plastic Molds. beface tenelne Gur Wheat: | 25 million extra tons of scrap metal. 


DOMMES «| aummEM srere 


NEWPORT, KENTUCKY 
KET R St) Be CHICAGO, ILL. 


Do your share toward getting those 
25 years’ experience in making 


ima ae eee em ta 
THE GLOBE IRON ROOFING & CORRUGATING CO 


CTURING ALY 


UST 1948 





How Precision and Production Speed 
are combined in making Armatures 
for Eicor Dynamotors and D.C. Motors 


ICOR attains not only top SPEED... but 
ACCURACY, as well... down to a few 
“tenths” ...in the production of perfect armatures 

for the motors and dynamotors so urgently 
needed by the Armed Forces. MEASURING AS 
IT GRINDS, the unit shown above grinds 
armature shaft surfaces in minimum time to 
minute specifications. The operator simply inserts 
the work . . . watches indicator needle until it 
registers at zero... then removes shaft. 


In setting up for this type of grinding, a master 
shaft gauge is employed . . . accurate to millionths 
of an inch! The indicating mechanism is adjusted 
to zero reading on this gauge .. . and locked 

in position. Measurable contact is maintained by 
tungsten carbide tips. These points make contact 
in the lubricant ... and last indefinitely. 


Keeping ahead in motor design 
and manufacture is a constant 
aim here at Eicor. If you have a 
problem involving rotary 
electrical equipment, call or write 
us. Our extensive engineering 
facilities are at your service. 


Sealing 
PERFORMANCE AGAINST 
a AND COLD — 


Acme compound filled transformers can 
successfully withstand a wide range of 
temperature variation. Acme 417 com- 
pound is entirely free from parrafin. Has 
a low expansion and contraction factor; 
high thermo conductivity; forms a perfect 
seal. Acme engineered transformers with 
417 compound may be the answer to your 


problem. Write. 


THE ACME ELECTRIC & MFG. CO. 


35 Water St. © *© «© « 


Cuba, N.Y. 


FOR MARKING 2Gackea 
THE SCALES TIP“ 


The “chug-chug” en- 
graving method of 
marking plastic parts 
has seen its best days. 
Now, the swing is 
to Rogan’s faster, 
exclusive method of 
| BRANDING in Deep 
Relief officially 
| approved as the equal 
of engraving. 


DEEP RELIEF 


BRANDING 


Countless big war contractors have 
found that Rogan Deep Relief Brand- 
ing speeds up the production of vital 
plastic parts . . . cuts their costs and 
helps meet delivery schedules. 


The famous Azimuth Navigation Dial 
shown at left, is a typical example of 
how Rogan can meet rigid specifica- 
tions. And, too, this is an exrciusie 
Rogan Branding job. 


Accurate graduations, lettering, 4d¢ 
signs or markings of any kind, can be 
branded into plastic parts of any mate 
rial, of every size and shape. . . per 
manently. 


| Get details on Rogan’s ee Molding and Brand- 
ing Service. 
Ba okey 2) con 1501 W. Congress St., Chicago, U.S.A. 


DYNAMOTORS « D. C. MOTORS * POWER PLANTS + CONVERTERS rR O G A BE 5 a O i be FE RS 
Export: Ad Auriema, 89 Broad St., New York, U.S. A. Cable: Auriema, New York | 
Loo SASSO) RT A aR NE 


2001 S. Michigan Ave. Chicago, Illinois 
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SPARE PARTS 
TO ARMY-NAVY-LEND LEASE 
SPECIFICATIONS ? 


| FOR BETTER MACHINES AND APPLIANCES 
ARE YOU PACKAGING 
Se 


IF you use a hot solvent dip to 

clean polished metal surfaces before wrapping ... 

IF you apply wax coating over parts wrapped 
in grease-resisting paper or cloth... 

IF you completely seal individually boxed 
items by dipping in wax or wax spraying... 

IF the inspector in your plant keeps an “eagle 
eye’’ On rust preventative operations on materials 
he is to approve for shipment... 
ry THEN you will be interested in Sta-Warm’s 
dipping tanks, or pots for brush sealing that 
help you win his enthusiastic ‘“‘okay’” without 
delay. 

Sta-Warm has supplied countless numbers of 
large and small, stock and special tanks for hot 
dipping and waxing in ordnance plants and 
shipping rooms of war contractors. Their range 


of sizes, shapes and capacities will undoubtedly The latest "COMPO" Bulletin. Every designing engineer 
meet your requirements. should have a copy. If time and materials are playing 


For years, Sta-Warm has specialized in build- hob with your program, write for your copy today 


ing dependable electrically 
heated pots, kettles, tanks reo 
that embody all necessary Gm . 


‘ost, time and labor savi " { F [ | if 
a" Pee For Long Lite 

Therefore, Sta-Warm’s ap-  -_ d S th c e | 
lied engi ing service Cz . 
loa ‘7 16 ae een ya a n MOO O | nN g e 
work of fussy 


packaging on ° In Aircraft 


spare parts for 


government — ® In Tanks 


contracts. Also 


on heating com- ® In Gun Mounts 
pounds, solder, ° 
glue used in e In Ships 
production. a ° 
Why nor in: : | ® In Control Devices 
stors have quire of Sta - 
ief Brand- Warm today? 


on of vital 
_ IMMEDIATE SHIPMENTS—hundreds of sizes in Stock 
zation Dial Diversification of sizes and shapes--thousands of tools onhand. 
example oft 


specific STA-WARM|_ Engineered Sales* Continuous Research® Skilled Production. 


a exclusive Write for Bulletin, Stock List or Die List of Standard Shapes. 
aie ELECTRIC CO. ? 


nd, can be 565 N. CHESTNUT ST. es _ Bound Brook Oil-Less Bearing Co. 
ew ss Per RAVENNA, OHIO es (Established 1883) 


Main Office and Plant, Bound Brook, N. J. 
Detroit, Michigan, 1255 Book Building 


1 Brand- ee 
mere eee] Los Angeles, Cal., 190! Santa Fe Avenue 


“RS Complete Equipment for 
ie | Hosting, Pouring, Conveying Compound 
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PEDIGREE No. 343 Od prast.... . ald peed... . 


waterproof... this outstanding 

member of the Pedigree line pro- 

He p SYNT i ETI C vides the best possible protection 
against caustics or alkalies. While 

! bi S ij L AT 0 F onan particularly recommended for 
use on commutator end bars, 

string bands, etc., itis often used 

as an oil proof finish for rigid 

The windings. A versatile material of 

PRODUCT time-tested merit, it may be 

PEDIGREE either air-dried or baked. Write 

today for free sample and your 


copy of the new Pedigree Insu- 
lating Varnish catalog! 


THE P. D. naan tairtin co. 


{INDICATING LIGHTS 


BY KIRKLAND 
WHO FIRST PRODUCED THE TYPES 
OTHERS NOW TRY TO REPRODUCE 


The #590 Unit. One 
of many popular models 
of heavy duty units for 
120 V. service with 
Neon or Tungsten bulbs. 
Features a screw type 
Lens-cap. Mounts in 
a single 7%” hole. Under- 
writer’s Approved. 
Prompt deliveries. 


Write for Latest Catalog—Distributed nationally by 


THE GRAYBAR ELECTRIC CO. 


THE H. R. KIRKLAND CO., Morristown, N. J. 


eT WIRE STRIPPERS 


This IDEAL Rotary Wire Stripper, driven by a powerful motor, YOU CAN GET IT 
is unequalled for rapid production stripping; quickly removes Us” 


cotton, silk or rubber insulation from fine stranded or solid wire ; sees 1 , 
without cutting, scraping or nicking wire. There is no restriction on electri- 
Strips wire up to '% in. diameter, stranded or solid, clockwise or cal porcelain. We can produce 


counter-clockwise. Blades are made of finest tooi steel. it quickly for parts made to your 


COMPLETE LINE OF WIRE STRIPPERS specifications — all you need! 
AVAILABLE 


PROMPT SHIPMENT AVAMAw” Pt 
WRITE FOR DETAILED LITERATURE 73 
1). a | we Saree 
i) oo ee 


ba IDEAL COMMUTATOR ODRESSER CO 


applications 

-~ t PS . 

1008 PARK AVENUE SYCAMORE, ILLINOIS Lo 7568 t Se OR ie i sofa 
Sales offices in all principal cities 2725 Cory Ave. Akron, Ohio 
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Removing Scale from Metals — 
Frosting, Matting, Coloring — 


Cleaning before Painting, Plating or 
Enamelling — 


All this is done... 


WITH LEIMAN BROS. PATENTED 


SANDBLAST 





On all materials, Metals, Plastics, Bakelite, 
Compositions, Glass — 


Also stencilling, lettering and 
decorating — 


Quicker, Firmer Soldering — 
Clean up Welds — 





ES 
ICE 
dels 
with 
ulbs. 
type . 
nder- Complete motor-driven outfits — for small 
res lots or mass production — 
Special machines for all purpose, includ- 
». ing Shot and Shells — 


Aircraft Parts — 
from 


Castings to Screws — 











bs 
Stampings and Entire Articles — (fon: engineers are pioneers in con- 


verting from castings to sheet metal. Let us 


Tell us your problem. The answer is here 
help you with your problems. Housings for 


marine instruments, firing mechanisms and 


LEIM A N BROS. INC. other close tolerance jobs are Cole's specialty. 


109-2 CHRISTIE ST. NEWARK, N. J. OTM MLE 
Also Dust Collectors, Vacuum Pumps COLE Ease EQUIPMENT ek 


Air Motors — Grinding Machines 349 BROADWAY NEW YORK 





K 
RCELAIN 


‘URING 
TURIN AUGUST 1943 
















TO be Workers 


a GET THE A logical spot for your 
66 As 99 
MOST FROM Job Advertising 
@ If the man you are looking for 
is One experienced in the manufac- 


turing development of electrically 
operated products, chances are that 






















he, like yourself, reads ELECTRICAL 
MANUFACTURING to keep informed on 
today’s best practices in engineering, 
design and production. What better D 
medium then for contacting your fine 
future associate, than through an ad oy 
inthe “MANPOWER?” column which 180 
now appears as a regular monthly rg 
feature of this publication just pre- -~ 
ceding the Advertisers’ Index. din 
K/ 













AND tools in the hands of sol- 
diers and sailors are aiding our 
Army and Navy in winning today’s 


SPRINGS 


We have modern equipment and facilities plus the 
know how for tooling up and turning out accurate 
quantity production of coil and torsion springs. 


FINE WIRE SIZES OUR SPECIALTY 


mechanized war. 











On the home front those workers 
who possess such quality tools as 
Klein pliers are doubly fortunate. 
These tools aid workers in the im- 
portant job they are doing and their 
high quality assures long life. 





Jj. W. BERNSTON CO. 
Spring Makers 


66 Farmington Ave. Plainville, Conn. 


To assist users in caring for tools— 
to offer suggestions on their proper 
use—Klein has published a valuable 
booklet, “Long Life To Tools,” a 
copy of which will be sent to anyone 
interested without charge. Mail the 
coupon below. 


ASK YOUR SUPPLIER! - Since 1857 
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Mathia ae ma 
Sut | With a MODEL “J” HAND in N 
ot 1857 preate 
a BELMONT AVENUE, CHItCAGoO v4 TACHOMETER sive ac 
' Triple Range: tempe: 
. MATHIAS KLEIN & SONS | 300— 1200 R.P.M. ment « 
wuts) 3200 Belmont Avenue, Chicago, Illinois | 1000— 4000 R.P.M. : 
THUS Gentlemen: Please send me a copy of the book- | oe 2000 R.P.M. my ings w 

1 let ‘Long Life To Tools.” | RUGGED Re ABE Oe 

Qe | ETO OT LE Ce ee PE TT rr : WRITE FOR BULLETIN #706M ROL-T 
> ~. Cretan Le BN 

Ricsictainlenuaahtanctaatne bakin tell ite i dewrateaee _—_ ” 27 PARK PLACE — NEW YORK, N. Y. o 
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AC & DC KATOLIGHT 
GENERATORS 


5 Kw Generator 
self-excited 


Do you need generators for your War Production Pro- 
gram? Kato’s entire production at present must be con- 
fined to orders with high priorities. 


Can make good deliveries on A. C. generators 350 through 

15,000 watts, self-excited and separately excited models, 

1800 and 1200 r.p.m. Available for all standard voltages 

such as 110, 220 single phase, 2 or 3 wire, three phase 

or three phase, four wire. Frequencies of 25, 30 and 50 1S THE CMP 
cycles also available. Voltage regulation about 8% with 

3% speed change. 


: See 
Also Rotary Converters and A. C. light and power plants. \ ‘ W 4 T C H W 0 R D 


KATO ENGINEERING COMPANY 
66 ELM STREET, MANKATO, MINNESOTA 





Look at CMP precision cold 
rolled strip steel this way— 


l. It is successfully replacing light 
gauge non-ferrous metals for vital 
war products. 

BEFORE AFTER It meets unusual physical character- 
UT Me ee bolt engages locking section of the nut istic requirements. 
It consistently fulfills all rigid speci- 
fications. 
It provides extreme accuracy to 
gauge. 
i Ges — Gale ea Cars: A post-war potential for your products? 
WOO =F 4 Don't overlook it — perhaps you'll see 
many advantageous low cost applica- 
tions when you investigate this versatile 
precision material. 


The 
VIBRATION-PROOF NUTS | suritiry crn cout tuct noone 


One-piece, all-metal construction gives Boots Self-Lock- YOUNGSTOWN. OHIO 


AND ing Nuts these distinct advantages over all other nuts: 

greater re-usability in maintenance; proof against corro- 
TER sive action of oil, water and chemicals; resistance to high 
temperatures. Boots Nuts meet all specifications of govern- 
M. ment aviation agencies in an industry where loose fasten- 
M ings will not be tolerated. 


N ISLY 
_ There’s a BOOTS NUT for every application 


IN #706M ROL-TOP ANCHOR 
a : 
ra . . oO. 


BOOTS AIRCRAFT NUT CORPORATION GIVES MAXIMUM PRODUCTION PER TON 


GENERAL OFFICES, NEW CANAAN, CONNECTICUT 
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FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


WITH OR WITHOUT -INSULATION GRIP 
SMALL OR LARGE SCREW HOLE 


For Standard, Extra Flexible Stranding and Solid Wire 
Made of Copper—Wire Sizes No. 18 to 6 


SINGLE CUP 
% a, 


/KRUEGER & HUDEPOHL 


Noe artes ae ar PY Te} Or saies 


THIRD AND VINE STS. *« CINCINNATI, OHIO 


JONES 500 SERIES 


OM hc 


“ 


F., heavy currents and high voltages. Engineered to 
fulfill every electrical and mechanical requirement. A\ll sizes polar- 
ized, preventing incorrect connections, no matter how many sizesfare 
used on one installation. 

Sizes: 2, 4, 6, 8, 10 and 12 contacts. Easy to wire and unusually 
accessible for inspection. Complete data in Bulletin 500. Write for 
your copy today. 


HOWARD B. JONES 


2300 WABANSIA AVENUE, CHICAGO ILLINOIS 


MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 


RADIO OR ELECTRICAL ENGINEER WANTED 
FOR EQUIPMENT AND CIRCUIT DEVELOPMENT WORK 


Capacitor manufacturer located in New Bedford, Mass., wants an 
electrical or radio engineer—man or woman—for equipment and 
circuit development work. Permanent post-war future for right 
person. This firm has excellent laboratory facilities and is a leader 
in its field. Applicant should be college graduate with degree—o,r 
equivalent experience- -in radio engineering or electrical engineer. 
ing. Interview in Boston, New Bedford or New York, can be 
arranged. Traveling expenses paid to place ofinterview. Write fully, 
giving age, education, experience, etc. Box A-54. 


An old established firm has an opening for an engineer capable of 
designing small home appliances. This position with our client is 
permanent—and represents a highly profitable opportunity for the 
right man. Give experience, draft status and salary desired. Our 
client’s own men know of this advertisement. The Buchen Com- 
pany, 400 West Madison St., Chicago, III. 





SALES MANAGER AVAILABLE 


Unusual combination of business and technical experience 
Thorough grounding in modern management methods with 
industrial engineering (for sales) service. Extensive experience 
in policy formulation, sales training, advertising, sales promotion, 
sales research and post-war planning. Knows costs, accounting, 
budgeting control, office records, statistics. Especially qualified 
to coordinate activities of sales and engineering departments. 
Age 42. Available on reasonable notice. Box A-48. 


PLANNING A NEW HEATING APPLIANCE? 


My 25 years specialized experience in development of electrical 
heating appliances (both domestic and commercial types) and 
knowledge of competitive factors can help you hurdle many of 
the pitfalls. Available as consultant on post-war design and 
engineering or in organizing new electrical department. Box A-50. 


SALES REPRESENTATIVE AVAILABLE 


To contact machinery manufacturers Wisconsin, Minnesota 
12 years experience this territory. Prefer products allied with 
electric motors. Box A-53. 





ENGINEER AVAILABLE 


Product development Engineer, 20 years experience with nation- 
ally known gas and electric appliances, domestic and commercial. 
Full time anywhere or part time in greater New York. Box A-80. 





ELECTRICAL ENGINEER--WANTED 


To supervise development and application of electrical and elec- 
tronic controls for large midwest manufacturer of industria! 
machinery. A permanent position. Give age, experience, references 
and salary expected. Address replies to 1454 Guildhall Building, 
Cleveland, Ohio. 
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“‘WE ARE CURIOUS” 


is a questionnaire placed in 
Roosevelt rooms. Responses en- 
able us to improve our service. 


9 Wike Re 
eoutecs without potenhiuonces” 





is the answer we get most often 


ROOMS WITH BATH FROM $4.50 








25°/, Reduction on Room Rates to 
Members of the Armed Forces. 


HOTEL ROOSEVELT 


MADISON AVE. AT 45th ST., NEW YORK 
BERNAM G. HINES, Managing Director 


Direct Entrance from Grand Central Terminal 















































Issues Are Limited 
Regular readers are requested not to ask for addi- 
tional copies of issues of ELECTRICAL MANU- 
FACTURING if clipped pages will suffice. If it 
is a particular feature article or advertisement in 
which you are interested, make it plain that a 
complete additional copy is not necessary. 












Thus you will assist us in the best possible and 
most useful distribution of copiesof ELECTRICAL 
MANUFACTURING under today’s conditions 
which necessitates strict control of paper con- 
sumption. 









John A. Campbell 
Reader Service Manager 
ELECTRICAL MANUFACTURING 








SPEED-UP WIRE STRIPPING 


with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 16 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation. 


THE WIRE STRIPPER CO., — 1723,E0ihr Ave. 


E. Cleveland, Ohio 
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TABLET MACHINES ARE 
MEETING WAR NEEDS 


For Better, Faster, Cheaper 
Production 


Manufacture by tabletting or compressing is a rapid process, 
widely applicable, forming intricate as well as simple parts to 
accurate shape in a single, completely automatic operation. 
For example, Stokes Presses are making, from ceramics and 
powdered metals, 


@ Steatite and Porcelain Parts 

e Radio and Other Communications 
Systems Components 

Motor and Generator Brushes 
Ordnance Components 

lron Gears and Cams 

Bushings and Bearings 

Alnico Magnets, Contact Points, etc. 
Also a Wide Variety of Parts From 
Carbon and Carbon Mixtures 


These parts are accurate in dimensions, closely uniform in 
physical characteristics. Density is closely controlled to 
assure uniform dielectric strength and obtain desired 
porosity, or extreme density, or added mechanical strength. 
Inserts, such as pig-tails in motor brushes, can be incorpor- 
ated. Production rates up to hundreds per minute are 
possible, depending on size, material, intricacy of the piece 
and type of press used. 


Write for complete 48-page catalog. 
Shows hundreds of parts and Automatic 
Presses for dry-molding ceramics prod- 
ucts, compressing powdered metals, 
making plastics preforms and similar 
purposes. 





F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P. O. Philadelphia, Pa. 
in New York, Chicago, St. Louis 


Cleveland, Detroit 
Pacific Coast Representative; L. H. Butcher Company, Inc. 


Representatives Cincinnati, 
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Model 703 Sightmeter % eee 


Whenever you see a lighting man taking a direct ~ : — equipped with the sta- ? Buntin 
measurement from a flourescent or other special light ble all-glass WESTON = 
source ... conveniently and quickly, and without con- perfected VISCOR filter. 

sulting correction tables ... you can be reasonably 

sure the instrument is a WESTON Illumination Meter. . — Callite 


For, all the WESTON models illustrated now are r = oan 
5 ‘ : 3 ‘ he Centra 
equipped to provide direct measurement of the illumi- aw een’ 
; 5 ) Chandl 
nation from any light source ... regardless of the color ‘ Chicag. 


or a ’ Ch 
composition. Model 603 , ', icage 


Chicage 

2 ‘ WESTON ; 3 Cinaud, 

The development of these versatile instruments ae . Garest 
ze . 4 ilumination Meter Ngan ¢ i Ctieelai 

stems from WESTON’s time honored policy of pioneer- (VISCOR filtered) <= Ft Cold M 
; : , —_— i ao ole St 
ing in the development of new measurement tools... : ' Colonia 


Connec 


then, continuing the research and development to con- Great 


Contine 


stantly provide the utmost in convenience and de- , Cook E 


Corbin 


pendability for the measurment need. eed ne Corning 


Crowe |! 


Complete information on WESTON instruments for Cullma; 
convenient light measurement, as well as for efficient, Model 614 
automatic control of lighting, will gladly be sent on Weepvene 


‘ « IHluminati Met 

request. Weston Electrical Instrument Corporation, adeaeiii aa 
. , ere oF 
5982 Frelinghuysen Avenue, Newark 5, New Jersey. ; Devs 
lejur-/ 
satoal 
ial Li 
; Dobeck 
. “ Dolph ( 
ratory Standards .. . Precision DC and Specialized Test Equipment... Light Dow CI 
le, 
Portables . . . Instrument Transfomers Measurement and Control Devices .. . Drake | 


Sensitive Relays... DC, AC, and Exposure Meters...Aircraft Instruments... cent 


witchboard ond Panel instruments. Electric Tachometers...Dial Thermometers. : Dunn, | 
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ange Spring Mfg. Co 

Ace Manufacturing Company 
Acme Electric & Mfg. Co 
Acme Wire Company... 
Aerovox Corporation. . 
Aircraft-Marine Products, Inc 
Akron Porcelain Company. 
Allen-Bradley C money 
Alter Company, The arry 
Aluminum Co. of America 
American Cyanamid Company 
American Felt Company. 
American Gas Accumulator Co 
American Lava Corporation. 
American Screw Company. . 
American Spring of Holly, Inc 
Amperite Company. 
Anaconda Wire & Cable Company 
Andrews Steel Co., The....... 
Anetsberger Brothers. . . 

Arkwright Finishing Com any. 

Arnold Engineering Co he 
Arrow-Hart & He eman Electric Co., 
Auburn Button Works 
Automatic Elec. Sales Corp 
























Baer Company, N. 5 

Bakelite Corporation 

Baker & Company, Inc 

Baldor Electric Company 
Barber-Colman Company 
Belden Manufacturing Co 
Benwood Linze Company, The 
Bentley-Harris Mfg. Co 
Bernston Company, J. W 
Biddle Company, James G 
Black & Decker Elec. Co., The 
Blackstone Manufacturing Co 
Boots Aircraft Nut Corp 
Bound Brook Oil-less Bearing Co 
Brand & Company, William 
Bristol Brass Corp., The 
Bristol Company, The 
Bunting Brass & Bronze Co 
Burndy Engineering Co., Inc 


The 


Callite Tungsten Corp.. ‘ 

Cannon Electric Development Co 

Celanese Celluloid Corp 

Central Screw Company 

Chace Company, W. M.... 

Chandler Products Corp. 

Chicago Molded Products Corp 

Chicago Rivet & Machine Co 

Chicago Transformer Corp 

Cinaudagraph Corporation 

Clarostat Mfg. Co., Inc 

Cleveland Tungsten, Inc... 

Cold Metal Products Co., The 

Cole Steel Equipment Company 

Colonial Insulator Co., The.... 

Connecticut Telephone & Elec. Div., 
Great American Industries, Inc 

Continental Screw Co. 

Cook Electric Company 

Corbin Screw Corp., Ihe 

Corning Glass Works, Insulation Div 

Crowe Name Plate & Mfg. Co. 

Cullman Wheel Company 


Dano Electric Co., The. . 
Davis & Co., Inc., Dean W 
DeJur-Amsco Corporation 
eutschmann Corp., Tobe 
Dial Light Co. of America 
Dobeckmun Company, The 
Dolph Company, John C. 
Dongan Electric Mfg. Co. 
Dow Chemical Company, The 
Doyle, Inc., James W.. 
Drake Electric Works, Inc 
Drake Manufacturing Co 
Driver Company, Wilbur B 
unn, Inc., Struthers 
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Egyptian Lacquer Mfg. Co., The 
E.icor, Inc 
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Electric Motor Cor 
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Electrix Corporation 

Electronic Laboratories, Inc 
Emerson Electric Mfg. Co., The 
Essex Wire Corporation. 
Eynon-Dakin Company 


Faber, Inc., A. W. 

Fairbanks, Morse & Company , 
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G-M Laboratories, Inc 46 
Garlock Packing Co., The 192 
Gear Specialties, Inc 213 
General Electric ne 
11, 31, 137, 140, 149, 197, 218 
General Industries Co. .....75, 184 
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George Company, The P. D . 238 
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Guthman & Company, Inc., Edwin I 139 
Hansen Manufacturing Co 162 
Harper Company, The H. M 119, 146 
Haydon Mfg. C., Inc. . 154 
Herzog Miniature Lamp Works, Inc 230 
Hilliard Corporation, The 228 
Hillsdale Commutator Company 203 
Homer Commutator Company 203 
Hoover Ball & Bearing Co 48 
Hoskins Mfg. Company 76 
Hotel Roosevelt ; 243 
Howard Foundry Company 34 
Hubbard Spring Co., M. D. 225 
Hunter Pressed Steel Co 65 
Ideal Commutator Dresser Co. ; 226, 238 
Illinois Electric Porcelain Co 8 
lisco Copper Tube & Products, Inc 225 
Industrial Condenser Corp 160 
Industrial Molded Products Co 235 
Instrument Resistors Co 204 
Instrument Specialties Co. Inc . 53 
Insulation Manufacturers Corp 84 
Insulation & Wires, Inc. 196 
International Nickel Co., Inc., The 82 
International Resistance Co. 159 
International Screw Company 119 
Irvington Varnish & insulator Co 61 
James Mfg. Co., D.O 49 
Janette Manufacturing Co 186 
Johnson Bronze Company 56 
Jones, Howard 242 
Kato Engineering Co 241 
Kester Solder Company 209 
Keuffel & Esser Company 54 
Keystone Carbon Co., Inc 174 


Kirkland Co.,,The H. R 238 
Klein & Sons, Mathias 240 
Knox Porcelain Corp ~ 2 
Kreuger & Hudepohi . 242 
Kurman Electric Co., Inc . 166 
Lafayette Radio Corp . 191 
Lamson & Sessions Co., The ee 
Lectrohm, Inc . 226 
Leiman Brothers, Inc . 239 
Leland Electric Co., he 165 
Linden & Co., Inc «ae 
Littelfuse, Inc 207 
Long Company, W. H . 209 
cael Manufacturing Co . we 
Louthan Mfg. Company 81, 230 
Lovejoy Flexible Coupling Go . 230 


Maas & Waldstein Co 79 
Makepeace Company, D. E . 246 
Mallory & Co., Inc., P.R wag Se 
Manufacturers Screw Products ee 
Marathon Chemical Co..................... 10 
Markem Machine Company 132 


Master Electric Co., Lhe Inside Back Cover 


McGill Manufacturing Co j .190, 221 
Mercoid Corporation, The , 196 
Metroloy Company . 178 
Meyercord Company, The . Bi 
Micamold Radio Corp. <<. Be 
Micro Switch Corp éte.cae 
Millen Mfg. Co., Inc., James. . ‘ 211 
Miller Company, B. F 163 
Mitchell-Rand Insulation Co., Inc . 28 
Monsanto Chemical Company 171 
Morganite Brush Co., Inc ; 180 
Mossman, Inc., Donald P 12 
National Electric Controller Co . 22 
National Electrical Manufacturers Assoc., 
Electrical Porcelain Section . 81 
National Lock Washer Co 182 
National Screw & Mfg. Co., The 119 


New Departure, Div. of General Motors Corp 3 


New England Screw Co oe 119 
New Jersey Zinc Company, The . 86 
New Wrinkle, Inc a 172 
Newport Rolling Mill Ca: Thkk:.. sae 
Norma-Hoffmann Bearings Corp . = 
North American Electric Lamp Co 235 
Nothelfer Winding Laboratories 217 
Numberall Stamp & Tool Co., Inc 219 
Oakite Products, Inc ; 138 
Ohio Electric Mfg. Co., The 194 
Ohmite Manufacturing Co 63 
Olsen Testing Machine Co., Tinius .. 199 
Onan & Sons, D. W. 216 
O'Neil- howsiay Mfg. Co 227 
Oster Mfg. Company, John 58 
Ozalid Products Division, 

General Aniline & Film Corp 23 


Palnut Company, Inc., The s 221 
Paragon Electric Company 204 
Paragon-Revolute Corp. 68 
Paramount Paper Tube Co 227 
Parker Co., The Charles ; . 19 
Parker-Kalon Corp....... 41, 119 
Pawwucket Screw Co. ‘nee 
Peck Spring Company, The eh 
Permo Products Cus. Gana : . 219 
Pheoll Mfg. Co.... ckabeeee 
Phillips Screw Manufacturers 119 
Photoswitch, Inc... .. a . 75 
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Pioneer Gen-E-Motor 

Porcelain Electrical Porcelain Section of The 
National Electrical Manufacturers Assoc 

Porcelain Products, Inc 

Post Company, Frederick 

Potter & Brumfield Mfg. Co 

Precision Fabricators, Inc 

Precision Paper Tube Company 

Progressive Mfg. Co., The 

Pure Carbon Company, Inc 

Pyramid Products Company 


Quick Charge. Inc 


RCA Victor Div., Radio Corp. of America 
Railway Express Agency, Inc 
Rajah Company, The 
Raymond Manufacturing Co 
Div. of Associated Spring Corp 
Reading Screw Company 
Reliance Devices Co., Inc 
Reliance Electric & Engineering Co 
Rex Rheostat Company 
Richardson Company, The 
Riverside Metal Company, The 
Robbins & Myers, Inc 
Rockbestos Products Corp 
Roebling’s Sons Co., John A 
Rogan Brothers 
Rohm & Haas Co 
Russell, Burdsall & Ward Bolt & Nut Co., The 
Ryerson & Son, Inc., Joseph T 


WE SPECIALIZE IN 
LAMINATED METALS 





SKF Industries, Inc 

Saginaw Malleable Iron Div 
General Motors Corp 

Scovill Mfg. Co... 

Shakeproof, Inc 

Signal Electric Mfg. Company 

Simpson Electric Company 

Smith Mfg. Co., Nathan R 


Southington Hardware Mfg. Co., T 


Spencer Thermostat Company 
Square D Company 

Stackpole Carbon Company 
Standard Pressed Steel Co 
Standard Transformer Co. 

Star Electric Motor Co 

Star Porcelain Co., The 
Sta-Warm Electric Company 
Steward Mfg. Co., D. M 
Stewart Stamping Co 

Sticht & Co., Herman H 
Stokes Machine Company, F. J 
Stokes Rubber Company, Joseph 
Strom Steel Ball Company 
Stupakoff Ceramic & Mfg. Co 
Superior Electric Company 


Taylor Fibre Company 
Thermador Electrical Mfg. Co 
Thomas & Sons Co., The R 
Thomas Steel Co., The 
Thompson-Bremer & Co. 

Toledo Standard Commutator Co 
Torrington Company, The 
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Trico Fuse Mfg. Co 


Triplett Electrical Instrument Co 


Udylite Corporation, The 

Union Carbide and Carbon Corp 
United Screw & Bolt Corp. 

United States Electrical Motors, Inc 
United Transformer Company 
Universal Clay Products Co., The 
Universal Winding Company 


Vailey Electric Corp 
Veeder-Root, Inc 
Victor Electric Products . Inc 


Waldes Koh-I-Noor, Inc 7 : 
West Virginia Pulp & Paper Ca... dae . 23 
Westinghouse Electric & Mfg. Co 

50, 51, 183, Back Cover 
Weston Electrical Instrument Corp... . . 244 
Whitney Screw Corp : 119 
Wiegand Company, Ex a Bina . 200 
Wilson Company, H. . 205 
Wind Power es ‘Co . 227 
Wire Stripper Co., = a — 
Wright & Sons Cex William E. «ine 


HE corrosion resisting — oxidation resisting 
properties and electrical characteristics. of the 
precious metals have made them a “must” in 
many parts of the nation’s war machine. 


Fortunately, strength, rigidity and other neces- 


sary qualities, which they lack, can be sup- 
plied hy our perfected process of lamination 


with base metals. 


This provides precious 


metal on the exposed surfaces, where it ‘is 
needed, and a base metal alloy hody to meet 


conditions of service. 


Laminated metals have been our speci 
since our Company was founded, more 
half a century ago, and we naturally oe in 
this field. We can supply you with | : 
metals in sheet, wire, tubing or n nw: 

parts to your gpecifieaone 
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SPEED UP PRODUCTION 
Save time by stopping 
quickly with a compact 
integral brake unit 


<: ee 


Pe a) ite | 


Stop at the desired point for quickly 
and conveniently loading and unloading \ 


THE MASTER ELECTRIC COMPANY © DAYTON, OHIO 


STOP AND HOLD ANY LOAD 


Unibrake motors are very advantageous on 
hoists, elevators, inclined conveyors, etc... . 


STOP FOR SAFETY 
Reduce the hazard of injury to work- 
men or damage to equipment which 
might cripple vital production 
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NSERVATION 
PLAN 


Wartime Conservation means MORE than 
just conserving copper, steel, aluminum ... it 
means the most strategic possible use of all of 
the ingredients of Victory—materials, man 
power, time and ingenuity. 

These five major points comprise a com- 
plete program developed by Westinghouse for 
Wartime Conservation. This program pack- 
ages up Westinghouse engineering experience 
in the entire field of electric and power equip- 
ment and related materials. Examples noted 
are but five of many specific recommendations, 

This experience and these recommenda- 
tions are offered fully and without obligation. 
If you are not already familiar with them, 
consult your Westinghouse representative or 
send for the new 100-page book, “WARTIME 
CONSERVATION”. It will be sent you with- 
out cost. Westinghouse Electric & Mfg. Co., 


East Pittsburgh, Pennsylvania. J-90483 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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